538 FOREST STREET, KEARNY, N.J. 
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OAKITE COMPOSITION NUMBER 90 


... Offers many outstanding advantages to. the produc- 
tion man concerned with high quality chromium plating 
of automobile accessories, hardware and trim. Specifi- 
cally designed for ANODIC degreasing, Oakite Com- 
position No. 90 combines high wetting-out and emulsi- 
fying properties with effective penetrating action. Ask 
your nearby Oakite Technical Service Representative to 
demonstrate Oakite Composition No. 90’s ability to 
clean faster over longer periods without excessive foam- 
ing. Or write us for FREE data. 


See 


OAKITE PRODUCTS, INC..40 THAMES STREET, N.Y. 


OAKITE Sci#CLEANING 


MATERIALS + METHODS + SERVICE 
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FINISHING PROCESSES 
ALUMON -— a process for treating aluminum and 


its alloys to prepare it for electroplating with 
other metals. 


ALUMOX — a process for mips ey 
aluminum to impart prot 
p and prep it for proc finishes. 


EBONOL “C’” — a process for chemically oxidiz- 
ing and blackening copper and copper alloys. 
The finish is also a good base for painting. 

EBONOL “’S” —a chemical process for biacken- 


ing iron and steel operated in the temperature 
range from 285-290°F. 


EBONOL “Z” — a process for blackening zinc and 
zinc alloys. 


FINISHING PRODUCTS 
Aids for Better Pickling 
ACID ADDITION AGENT — a surface active ma- 
terial which is added to hydrochloric and sul- 
phuric acid pickles to prevent fuming, to inhibit 
attack upon the steel and promote better pickling. 


INHIBITOR 7C — a powerful inhibitor for hydro- 
cloric acid pickles either hot or cold to prevent 
attack upon base steel. The inhibiting action is 
approximately 99%. 


COMPOUND NR-37— an organic material which 
is added to hot water used for drying after pick- 
ling to prevent rusting or yellow staining of 
steel. No film is left upon the work to interfere 
with organic finishing. 
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Better Ghesieg 


chi 1 


ALUMINUM CLEANER E — an g type 
for cleaning aluminum as well as etching. 


ALUMINUM CLEANER NE—a powerful cleaner 
for cleaning aluminum without any attack or 
tarnish 


BRASS CLEANER — a powerful cleaner but has a 
mild action on brass, nickel-silver, lead-tin alloys, 
steel and other metals. 


CLEANER 100 —an alkali cleaner of very high 
detergency for cleaning steel by soaking or elec- 
trolytic means. 


EMULSION CLEANER — an emulsifiable solvent 

1 for r ing all solid dirt and oil 
as well:as buffing compositions from all metals 
without attack or tarnish. 








STRIPPERS 


ENAMEL STRIPPERS: Various solvent and emul- 
sion type strippers are available for rapidly re- 
moving enamels, lacquers and other organic 
coatings from all metals without attack. 


ZINC STRIPPER — an alkaline process for rapidly 
stripping zinc plate from steel without any at- 
tack upon the steel. 


RUST-PROOFING MATERIALS 


NO. 15 Oll—a thin film oil for rust-proofing 
of steel. Protects 24 hours in salt spray and is a 
water shedding polar type oil. 


SOLUBLE OIL — an emulsifiable rust-proofing oil 
used diluted with water to apply a rust-proofing 
film. Can be used with hot or cold water. Also 
on excellent cutting oil. 


1568 WAX — an emulsion of clear hard-drying 
waxes to produce a hard rust-proofing finish on 
metals. Air dries fast and does not rub off. 
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Engineers at General Elec- 
tric looked over the field and 
chose Luster-on* for the pro- 
tective bright dip for zinc 
plated parts on their new 1946 
radios. Read their state- 
ment —it tells the whole 
story of Luster-on superiority. 
Then send the coupon and 
a sample part for proof that 
you can see with your own 
eyes. 





Here's 


We are using Luster 
current radio line. 
find that with Lu: 
finished surfaces, jon to 


jon and 
from corrosion nat 
greater expectancy of continued §' 





*Patent applied for 


x 
CORPORATION 


54 Waltham Ave., Springfield 9, Mass. 





Marcu, 1946 


What G-E 


ster-on we experience no wie 
thus 5 peeding production; 


| RECEIVER DIVISION 
10 
THE CHEMICAL CORPORATION 






Says + °° 
ther parts of our 
and oO pe a finish, we 


and Luster 
treated, thereby 


om our radios. 
in 
Paul L. Chamberla 
“Manager of Sales | 


promoting a 





54 Waltham Ave., Springfield 9, Mass. 


Please send me full particulars about Luster- 
on* bright dip for zinc surfaces. I am (am 
not) sending sample part for free dip. No 


obligation, of course. 
FOB ii6o0-0.0-05cccsnseceeabestns tienes oe 
NB ii ola 4.tcp sida bated Sate ataeas ee 
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TO DETERMINE THE RIGHT 

COMPOSITION TO USE ON ALL 
BUFFING AND POLISHING OPER- 
ATIONS—HAND OR AUTOMATIC. 

























































































Carbon #1 TS & Em. C. | C Greaseless | #408 St. #400 St. | #181 White | M Greaseless 

Stainless #4 Tallow F Greaseless | #403 St. #20 St. #29X White | F Greaseless 
White Metal... | #4 Tall. ¢2m.C.|.. #8D.D. bbewacen<+ SEED’ Eenonses 
Wood Reg. #1 Tr. occnocee ea 





A large print of the above Chart is reproduced on Page 16 of 


our No. 27 Catalog. If you do not have a copy, one will be 
mailed to you upon request. 





For time and labor saving results use this Chart for determin- 
ing the right composition to use on various metals and for all 
operations—hand or automatic. 








The three illustrations, with Chart references, show how easily 


you can determine the composition best suited to give desired 
results. 


Se ee one - paea'ds Ly & INCORPORATED 


DETROIT - 26 - MICHIGAN 


* NEW ENGLAND 166.182 Brewery St. Ne f FREDERIC @ STEVENS OF CANADA LIMITED 
* MEW TORK and PENNSYLVANIA 93 Stone St rd 9 Windsor, Ontarie 
« IMDIANA Hoosver Supply Co, 36S Cruse St pe " 2 Terente, Oniane 





EUFFING COMPOSITIONS ° METAL POLISHERS AND ELECTROPLATERS SUPPLIES-EQUIPMENT 
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OFFER THESE DISTINCT ADVANTAGES 


Completely enclosed, air-tight unit, eliminating loss 
through leakage or dripping. 


Exceptionally small space requirement. For example, a 
600 gals. per hour filter complete with electric pump re- 
quires only a 9” x 20” floor space — a 2000 gals. per 
hour machine requires only 12” x 24” of floor space. 


Filter discs can be changed quickly and easily even 
when changing from one solution to another. Anyone 
can do it in a very few minutes. 


Made in sizes, with or without pumps, from 1 gal. per 
minute up to thousands of gals. per hour. 





Our Engineering Service plus our Labo- 
ratory facilities have been very helpful to 
many of our customers. Perhaps we can 








help you, too. We’d like to try. Just 
ENGINEERING CORPORATION write us giving details of solutions to be 
Filters: Filter Discs ¢ Sheets-Mixers -Agitators filtered, there’s no obligation. 


103 Fine Street, Milldale, Connecticut 
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SIGNIFICANT to PERFECT BOND 


The “Lo-Hi’’ process of cleaning metal prepara- \ 
tory to plating consists of both a low pH and a j | 
high pH solution, in separate tanks (two baths) 
to provide for the thorough removal of soil re- 
gardiess of the degree of alkalinity or acidity. 
What the one bath doesn’t get the other does. 
This method assures a chemically clean surface 
preparatory to plating and makes practical a con- 
trol in the plating room that provides manage- 
oad ment with what-to-plan-on the rest of the way 
in production. 





PRAY 


NORTHWEST CHEMICAL CO. 


9310 ROSELAWN a <= e DETROIT 4, MICH. 


pioneers in pH cleaning control—serving you since 








Marcu, 1946 343 


be i cr so 








244 








QUICK AND EASY LOADING 


@ Note how cylinder is swung forward and head 
is held in position for loading. 


e@ Switch type negative contact is made auto- 
matically when cylinder is lowered into tank. 


einsulated negative connection through hollow 
hub of cylinder prevents interference while load- 
ing or unloading. 


SIMPLIFIED TIME-SAVING 
UNLOADING 


e Automatically placed in position for unload- 


ing, cylinder is secured by handle and ratchet . 


arrangement. Load can be emptied right into tote 
baskets — unloading trays are not necessary. 





¥ h.p. motor; 3 speeds—2, 4 or 12 r.p.m.; 
inside dimension of cylinder—10” dia.x 18”; 
capacity 8 qts., or 30 Ibs., maximum; con- 
structed with steel tank for cyanide solutions, 
or rubber lined tank for nickel solutions. 


LASALCO, 


©, © Serves for all jobs requiring ca- 





pacities between a small utility 
plater and regular size Richards 
Barrel Plater. 


® Just the right size for alkaline or 
acid solutions 


© Built for quick loading and 
unloading 

® Maximum flexibility for many 
jobs 

® Requires less operating effort 
than other barrel platers 


® Carefully counterbalanced for 
easy handling 





® Speeds up and increases 
production 


® Can be used for a still plating 
tank 


® Unloading trays are not 
necessary 


® Cylinder and gears made of 
hard rebber 
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You’ve got to go 


ALL THE WAY 


to Get Results 


Quality plating calls for clean metal, of course — but it also 
depends on a clean plating bath. In fact, unless the bath is 
continuously clean, pitting, spotting and poor adhesion are 
almost sure to follow and your work will fall short of the mark. 


Darco S-51 is especially made to keep plating baths continu- 
ously clean. Through the process of adsorption, Darco acti- 
vated carbon purifies the solution — removes grease, oil, soap, 
colloids, decomposition products — impurities that result in 
defective plating. 


Darco activated carbon is a fine black powder, employed in 
conjunction with a filter. It does a big job at small cost and is 
used in the plating baths of many metals — bright nickel, 
cyanide zinc, cadmium, copper, iron, gold, silver. 


For detailed directions, send for a copy of “Physical Removal 
of Impurities from Plating Solutions.” Write for suggestions 
if you have special problems. 


(This trademark identifies 
the genuine. Accept no 
packages without it.) 








DA RCO [sre:tsiee 


as the Water 


DARCOFCORPORATION| Used in Your 


Final Rinse? 
60 E. 42nd Street, New York 17, N. Y. 











DARCO—REG. U. S. PAT. OFF. 
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FOR A FLEXIBLE PLATING POWER SUPPLY 
USE G-E RECTIFIERS... 


Equip your plating shop with G-E Copper-oxide 
Rectifiers. It’s a sure way to eliminate the expense, 
costly delays and shutdowns which so often result 
when production needs change. 


They Help You Save Five Ways: 


1. G-E COPPER-OXIDE PLATING RECTIFIERS offer 
a decentralized power source that can be shifted 


easily and quickly to the exact spot required for - 


peak operating efficiency. 


2. G-E COPPER-OXIDE PLATING RECTIFIERS can 
be arranged in parallel, series or series-parallel for 
a wide range of voltage and current requirements. 


3. G-E COPPER-OXIDE PLATING RECTIFIERS sup- 
ply transmission control of a-c input instead of 
resistance control in d-c output. This cuts current 
cost to the minimum. 


4. G-E COPPER-OXIDE PLATING RECTIFIERS are 
easy to install. They require no special foundation 
or expensive installation accessories. 


5. G-E COPPER-OXIDE PLATING RECTIFIERS have 
no moving parts other than a ventilating fan which 
requires occasional lubrication. Hence, mainte- 
nance costs compared with other types of plating 
power equipment are negligible. 


GENERAL 4 ELECTRIC 


Investigate how 
G-E Copper-oxide 
Rectifiers can help 
you realize econo- 
mies in your plating 
and anodizing es- 
tablishments. Write 
to Section A264-106, 
Appliance and Mer- 


.chandise Dept., 


General Electric Co., 
Bridgeport, Conn. 
Ask for a copy of our 
catalog entitled, 
““G-E Copper-oxide 
Plating Rectifiers 
and Controls.”’ 
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5 000 PIECES. 
PER SHIFT. 


FINISHED WITH 


BLACK -MAGIC 


In this Gigantic Assembly 


View shows but one’ end of this series of six tanks, o¥er which the work is 
carried and dipped by automatic conveyor. Installation has been in use over two 
years at the plant of Everedy Co., Frederick, Md. — turning out as high as 
90,000 Black-Magic processed pieces a day (2 shifts)! Black-Magic was chosen 
here, as in hundreds of other plants, solely on competitive test. Points that 
helped decide the’ choice: dense blackness, deep penetration, flexibility, rust 
inhibition, paint bonding ability, etc. Send for the “Black Book” — it tells all! 


Eek} : 
GLASS-BASE PROTECTIVE SPRAY COAT | 


Excellent protective and ornamental coating for steel lockers, mufflers, stove and 
heater parts and other steel and brass articles. Spray it on and dry at 200° F. 
Then bake at 350° F. in any industrial oven. Beautiful colors. Stands heat up to 
1000° F. Resists corrosion, abrasion and impact. Send for sample and details. 





MITCHELL-BRADFORD CHEMICAL COMPANY 
MODERN METAL FINISHES 


2446T MAIN ST., (Stratford) BRIDGEPORT, CONN. Bf) 
CHICAGO OFFICE: 111 W. Jockson Blvd. 
BLACK-MAGIC OXIDE BLACKING SALTS 


> SILCO Glass-Base PROTECTIVE COATING 
WITCH-DIP & WITCH-OIL FINAL FINISHES x) HEAT TREATING SALTS. CLEANERS. ETC. 











N. Y. CITY: Lacquer Finishing, Delawanna, N. J. — DETROIT: June & Co. 
CLEVELAND: Universal Paint & Varnish Co. — PHILA.: Albert Printz, Germantown 
INDIANAPOLIS: R. E. Stovall & Associates — ST. LOUIS: G. S. Robins & Co. 
LOS ANGELES: Barber-Webb Co. — OAKLAND: Geo. A. Kushman Co. 
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CONVENTIO 





LANS for the 1946 Convention in 
Pittsburgh have progressed to the 
point at which it is possible for Education- 
al Chairman, R. A. Dimon to announce the ° 
following tentative schedule of the Educa- 
tional Sessions: 


Monday — Morning — Opening session; 
Afternoon — Miscellaneous Papers 
Tuesday — Morning—Symposium on Strip 


and Wire Plating. Afternoon — Held 
open for Plant Visitations 


Wednesday — Morning — Symposium on 
Organic Finishes. Afternoon — Research 
Committee Reports 


Thursday — Morning — Miscellaneous Pa- 
pers; Afternoon — Annual Business 
Meeting 
The Miscellaneous Sessions will include 

papers on electropolishing, bonderizing, 


News 


copper deposition, wartime developments in 
electrodeposition in Great Britain and other 
general topics. It should be noted that any 
part of this schedule is subject to revision 
if circumstances require, but every effort 
will be made to adhere to it as closely as 
possible. 


The Registration Committee under Leo J. 
Schmitt is setting up an efficient method 
of registration that will eliminate all un- 
necessary delay and thus give everyone the 
opportunity of being present at the open- 
ing ceremonies. 


It is expected that an announcement con- 
cerning the method of making hotel reserva- 
tions will be made in the next issue of the 
REVIEW. 


Wituiam J. Hennessy. 
Publicity Chairman, 
A.E.S. Convention 


McKeon Sees Beneficial Publicity From Convention Exhibit 


Wilfred S. McKeon, Chairman of the 
Committee on Exhibits for our 33rd An- 
nual A.E.S. Convention, when interviewed 
by a representative of this publication the 
other day gave out the following statement: 


“Exhibits? Say Brother, the exhibits at 
convention alone will justify your making 
the trip from your home to Pittsburgh. 

“We are going to make a play — not 
only that the registrants at the Convention 
shell be interested in our exhibits but 
these exhibits will be so interesting and fas- 
cinating that Johnny Q. Public of the 
Golden Triangle of Pittsburgh will be 
there to see them too. And that won’t do 
the plating industry a bit of harm either. 

“The whole industry understands that a 
little publicizing will always do any in- 
dustry or anything else plenty of psycho- 


logical good. The more thousands of people 
who become conversant with the electrode- 
position of metals, the better it is for every- 
body in the game. 

“We will have exhibits coming in from 
The California Golden Gate, also some 
entries which were prize winners at the 
last conference in Cleveland. (These ex- 
hibits will be marked — ‘NOT IN COM- 
PETITION, — having won a prize at a 
previous conference.’) 

“The motif, generally speaking, for the 
exhibits is epitomized in the following: 
‘HALL OF PLATERS’ CONTRIBUTION 
TO OUR SUCCESSFUL WAR EFFORT.’ 

“The above caption will welcome you to 
the 17th floor’s Adonis Room in the Wil- 
liam Penn at the Pittsburgh Convention. 

“See you in June — A.E.S. Convention 
— Pittsburgh.” 








- MAKE YOUR CONVENTION PLANS NOW! -— 
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RESEARCH COMMITTEE MEETING 


HE A.E.S. Research Committee held a 
meeting at The Palmer House, Chica- 
go, Friday, January 18, 1946. The follow- 
ing members and guests were present: 
Dr. R. M. Wick, E. T. Candee, W. A. 
Wesley, M. R. Caldwell, F. K. Savage, W. 
M. Phillips, F. C. Mesle, A. K. Graham, 
W. L. Pinner, K. M. Huston, F. C. Clifton, 
R. J. McKay and C. H. Sample. Dr. Wil- 
liam Blum was unable to attend because 
of illness. 


The meeting was called to order at 10 
A.M. with C. E. Heussner presiding. After 
approval of the minutes of the previous 
meeting, September 22, 1945, the Committee 
voted its approval of depositing $5,000.00 
of the A.E.S. Research Fund in the Phila- 
delpkia Savings Fund Society. 

The Committee then passed a motion au- 
thorizing the Chairman and Secretary to 
deposit additional A.E.S. Research Funds 
in amounts not to exceed $5,000.00 in any 
institution which is covered by Federal 
Deposit Insurance in this amount and pays 
interest on deposits. Such institutions may 
be located in different sections of the 
country. The total amount so deposited 
must be limited so as to permit main- 
tenance of an adequate working balance 
in the active account. 


Dr. R. M. Wick, Chairman of the Re- 
search Directing Sub-Committee, then re- 
ported on the eight projects of this Com- 
mittee. Details of these projects have been 
published in a previous issue of the 
Review and will not be repeated here. 

The Chairman appointed a Policy Com- 
mittee, consisting of E. T. Candee, Chair- 
man, W. M. Phillips and F. K. Savage, to 
prepare a report on policy matters for con- 
sideration by the Committee at its next 
meeting. 

The Executive Secretary reported that a 
reprint of Parts I to III of the report on 
Project No. 3, “Methods of Testing Adhe- 
sion”, would be available soon. Parts IV 
and V will be available in reprint form 
after they have appeared in the Review. 


Reprints of the reports on Projects No. 
1 and No. 2, as they appeared in the July 
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and August issues of the Montuty Re- 
view, will not be prepared. This material 
in revised form will be made available later. 


A standard cover for A.E.S. research re- 
prints is being prepared. 

M. R. Caldwell, Chairman of the Finance 
Sub-Committee, reported that 127 Sustain- 
ing Members had been obtained and an ad- 
ditional 16 memberships were known to be 
promised. He emphasized the importance 
of continued effort in order that the goal of 
400 Sustaining Members for this year be 
reached. He corrected a misunderstanding 
and stated that subscriptions to the A.E.S. 
Research Fund of less than $100.00 are 
welcome but do not entitle a subscriber to 
the advantage of Sustaining Membership. 

The Secretary was asked to compile a 
list of the Branches which have increased 
their dues to permit assignment of $1.00 
per year per member as subscription to the 
Research Fund. 

The Committee adopted a set of By-Laws, 
published elsewhere in the Review. 

The next meeting of the Research Com- 
mittee will be held in Philadelphia at the 
Benjamin Franklin Hotel at 9:30 A.M., 
Friday, April 5, 1946. 

A. KENNETH GRAHAM, 
Executive Secretary 





Harshaw Announces New Single 
Nickel Salts 


By a unique process the Harshaw Chem- 
ical Company announces it can produce sin- 
gle nickel salts in small definite crystals 
of carefully controlled size. In comparison 
with larger crystals formerly produced, the 
advantage claimed for the small crystals 
are: 

Rapid solubility because of the large 
surface area, freedom from lumping and 
caking under reasonable storage conditions, 
ard higher purity high nickel content. 
These new salts with the formula NiSO,. 
6H,O make possible the use of strong 5- 
ply paper bags, 100 Ib. net, which stack 
easily and pour in a free flowing stream. 
Details on request to the company. 
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WHO SHOULD SUPPORT 
THE RESEARCH PROGRAM? 


HE Research Program now in opera- 

tion costs approximately $40,000 an- 
nually. It represents a very progressive step 
forward, one that we are all proud of. As 
technical information derived therefrom is 
made available in ever increasing quanti- 
ties, you as a member will agree that, we 
will all profit. 

This benefit to each and every one of us 
will come in many ways. Some will profit 
directly when research data are applied to 
improve a condition in the plant. Others 
will gain more indirectly, for.example by 
increased application of electroplating as a 
result of the development of better, testing 
methods for process solutions and: finished 
products. 

Each investigation is begun by an exten- 
sive survey of the literature on the subject 
in question. Following the completion of 
the survey, the project director digests the 
information and publishes it in the Review. 
He then continues with actual research in 
an effort to solve:the problem at hand. 
The literature survey and the results of the 
research are yours as a member of A.E.S. 

It is evident that all of us have a stake 
in this work. Since the concerns which 
employ us will benefit, we are striving to 
have them join our ranks as Sustaining 
Members. Four-hundred Sustaining Mem- 
berships is our goal. As a plater, electro- 
chemist, engineer or sales representative, 
you have a personal benefit to derive. 
Therefore, the members of the Research 
Committee feel that each one of us should 
support the work. 

Several Branches subscribed to the, work 
last year. Some voted an increase in the 
annual dues of $1 to cover the cost. My 
plea to you is for more individual support. 
If all of us subscribe $1 annually, we will 
collect a total of $4,400. This amount would 


go a long way in supporting one of. the 


eight projects now under way. 
A letter is being mailed to each Branch 


Secretary on this subject. Discuss it at- 


your next meeting. Your favorable action 
will be appreciated. All Branches support- 
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ing the work will be given due credit in 
our reports. 

The Branches which have supported the 
program to date are: 


























Heston $100.00 
Buffalo vaso 4 ites Ae eh a eee 100.00 
Chicago _ 3a000 
Dayton NT 
1 Ss Ee ee ee CO 2 407.00 
Reeie WUINONS 2 oe 127.00 
| Le 
Los Angeles 200.00 
Milwaukee —.. 100.00 
| Teer. 
PROWEC TIONED 2002 2 200.00 
Philadelphia se oe ee a 
Pittsburgh — 79.00 
Providence-Attleboro —-----_-_- 100.00 
Rochester _......... 100.00 
San Francisco — 77.00 
~yracuse: 100.00 
Toronto _. 125.00 
Waterbury —__._. 225.17 





Maurice R. CaLpWELL, Chairman, 
Sub-Committee on Finance 





Safety Directory and Catalog 


A complete safety directory and catalog, 
under the title of “Best’s Safety Directory 
and Catalog” planned for distribution in 
the fall of 1946 will give a complete, il- 
lustrated compilation of all Safety, Hygiene, 
First Aid and Fire Protective products and 
devices. Manufacturers of safety equipment 
will be listed together with a geographical 
list of local dealers and distributors. The 
book will be completely cross indexed and 
profusely illustrated to give quick answers 
to the questions of “what to use; in what 
specific hazardous situation to use it; who 
manufactures it and where to get it.” 

The First Annual Edition will be ready 
in the fall of 1946. Copies can be reserved 
for limited printing order, $5.00 postpaid 
from the publishers, Alfred M. Best Com- 
pany, Inc., 75 Fulton Street, New York 7, 
N.. ¥ 
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By Laws of 
The A. E. §. Research Committee 


Article I — Authority 


Sect. 1. Authority: The Research Com- 
mittee is created under the authority given 
in Part I, Article IV, Sect. 6 of the By- 
Laws of the American Electroplaters’ So- 
ciety, hereinafter referred to as the Su- 
preme Society. 


Article II — Meetings 


Sect. 1. Time and Place: Meetings shall 
be held at least four times a year upon 
stated days at times and places approved 
by the majority of the members. The final 
meeting shall be held immediately prior to 
or at the time and place of the Annual 
Convention of the Supreme Society. 

Sect. 2. Object: The meetings shall be 
for the establishment of policies pertaining 
to new research projects, research projects 
in progress, publication of project reports, 
solicitation of sustaining memberships, col- 
lection and disbursement of research funds, 
and all other matters which rightfully are a 
function of a Research Committee. 


Article III — Election of Officers 


Sect. 1. Chairman and Vice-Chairman: 
The Chairman and Vice-Chairman of the 
Research Committee for the fiscal year shall 
be elected prior to the end of the preceding 
fiscal year at a meeting of the Committee or 
by letter ballot. 

Sect. 2. Secretary: The duly appointed 
Executive Secretary of the Supreme Society 
shall serve as Secretary of the Research 
Committee. 


Article IV — Duties of Officers 
And Functionaries 


Sect. 1. Chairman: It shall be the duty 
of the Chairman to preside at all meetings, 
to preserve order, to put all duly seconded 
motions before the meeting, to decide all 
questions of order subject to an appeal to 
the meeting, and to cast the deciding vote 
in case of a tie. In the absence of an offi- 
cer, he shall appoint a member to act dur- 
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ing his absence. He shall make all appoint- 
ments not otherwise provided for, and in 
honor of his office, be a member of all sub- 
committees. Following the appointment of 
new Research Committee members at the 
Annual Convention of the Supreme Society, 
he shall appoint for one year Chairmen of 
Research Sub-Committees. He shall exe- 
cute all contracts binding on the Research 
Committee. 


Sect. 2. Vice-Chairman: It shall be the 
duty of the Vice-Chairman to perform the 
duties of the Chairman in his absence, upon 
his death or resignation and assist the 
chairman as directed by him. 


Sect. 3. Chairman of the Research Di- 
recting Sub-Committee: Subject only to the 
advice of the Research Committee as a 
whole, the Chairman of the Research Di- 
recting Sub-Committee shall have active 
charge of the conduct of all research proj- 
ects, negotiate for and assign research proj- 
ects to various institutions, determine prop- 
er remuneration for research personnel and 
appoint a Vice-Chairman and Project Sub- 
Committees to supervise the research work. 
The decisions pertaining to the subject and 
scope of research projects shall be made by 
vote of the Research Committee as a whole. 


Sect. 4. Vice-Chairman of the Research 
Directing Sub-Committee: It shall be the 
duty of the Vice-Chairman of the Research 
Directing Sub-Committee to perform the 
duties of the Chairman in his absence and 
assist the Chairman as directed by him. 

Sect. 5. Project Chairman: It shall be 
the duty of the Project Chairman to super- 
vise the work of the Project Director as- 
signed to him and his Project Committee, 
to report to the Research Directing Sub- 
Committee on the progress of research 
work, to edit reports of the Project Direc- 
tor, and to perform any other duties as- 
signed to him by the Chairman of the Re- 
search Directing Sub-Committee. 

Sect. 6. Project Director: It shall be the 
duty of the Project Director to conduct 
a research project as directed by the Chair- 


251 








man of the Research Directing Sub-Com- 
mittee and the Project Chairman. The 
Project Director may be under contract to 
the Research Committee. 


Sect. 7. Chairman of the Research Fi- 
nance Sub-Committee: It shall be the duty 
of the Chairman of the Research Finance 
Sub-Committee to solicit sustaining mem- 
berships for the Supreme Society and other 
subscriptions, and to assist the Research 
Committee representative of each Branch 
Society in such work: He shall direct that 
fees for sustaining memberships and sub- 
scriptions be sent to the Secretary, and 
shall furnish other information required 
for the maintenance of the financial and 
sustaining membership records in the of- 
fice of the Secretary. 


Sect. 8. Secretary: In addition to the du- 
ties outlined in the Constitution and By- 
Laws of the Supreme Society, the Secretary 
shall submit bills for annual dues to the 
sustaining members appearing on the list 
furnished him by the Chairman of the Re- 
search Finance Sub-Committee, submit to 
the members of the Research Committee 
and to the Finance Committee and Execu- 
tive Board of the Supreme Society monthly 
statements of subscriptions received to the 
Research Fund, and furnish a current fi- 
nancial statement of the condition of the 
Research Fund to each regular meeting of 
the Research Committee. 


Sect. 9. Reports: The Sub-Committee 
Chairmen and the Secretary shall present 
reports of their work at each meeting and 
shall submit annual reports to the Chair- 
man of the Research Committee to be in- 
corporated in the Annual Report of the 
Research Committee to the Supreme So- 
ciety. 


Article V — Miscellaneous 


Sect. 1. Resignations: Any member of 
the Research Committee intending to resign 
shall give written notice to the President of 
the Supreme Society with a copy to the 
Chairman of the Research Committee. A 
new member will be appointed by the 
President of the Supreme Society to fill 
the unexpired term of the member resign- 
icg: 

Sect. 2. A.S.T.M. Liaison: To promote 
closer coordination between the activities of 
the committees of the respective Societies, 
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the Chairman of the Research Committee 
shall request the Chairman of A.S.T.M. 
Committee B-8 or its successor, to appoint 
a member of A.S:T.M. Committee B-8 to 
the meetings of the Research Committee. 
The Chairman of the Research Committee 
shall request permission for an appointee 
of the Research Committee to attend meet- 
ings of A.S.T.M. Committee B-8. 





Buckley Forms Own 


Robert L. 
Company 


Robert L. Buckley has resigned his posi- 
tion as consulting chemist and plating en- 
gineer of E. R. Frost Company, Minnea- 
polis, Minn. and formed the Industrial 
Chemical, and Equipment Company, 318 
Builders Exchange, Minneapolis, Minn. 

Mr. Buckley has studied chemistry in the 
Twin Cities and entered the chemical elec- 
troplating field with the Cornelius Com- 
pany, Minneapolis. The new company will 
serve as sales representatives for manufac- 
turers of electroplating and chemical proc- 
essing equipment and supplies. Mr. Buck- 
ley is Secretary-Treasurer of the Twin City 
Branch of the American Electroplaters’ So- 
ciety. 








““YANKEE BRAND”’ 


PROGRESSIVELY BETTER 
ABRASIVE COMPOUNDS 


Tailored to fit all 
finishing requirements. 


Inquiries respectfully 
solicited 


* 


E. E. SEELEY COMPANY 


(est. 1919) 
Manufacturers 
BUFFING COMPOSITIONS 
FOUNDRY FACINGS 
900 Housatonic Ave., Bridgeport, Conn. 

Tel. 5-0948 
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Permits Use Of 
Reverse Current 


D-C No. 12 per- 
mits the use of re- 
verse current to 
remove oil, smut 
and dirt from brass, 
bronze and copper 
without danger of 
attacking the sur- 
faces. 


Diversey D-CNo.12 


AN ATOMIC CLEANER FOR REMOVING 


STUBBORN SMUT AND DIRT 





Reverse Current Cleaning of Brass with D-C No. 12 





Reverse Current Cleaning of Brass with Soapy Material 
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DEVELOPS LIMITED 
FOAM BLANKET 


Diversey D-C No. 12 de- 
velops a LIMITED foam 
blanket on the surface of 
the bath. Irritating solution 
spray in the room is thus 
prevented, while danger of 
hydrogen explosions encoun- 
tered with heavy foam blan- 
kets is practically elimin- 
ated. 














HELP WANTED? 


CALLA... 
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Specially developed for electro cleaning, Diver- 
sey D-C No. 12 is quickly and completely 
soluble in water and practically odorless. Has 
high emulsifying and wetting properties, is free- 
rinsing in cold water, and prevents hard water 
deposits from settling on the work and tank. 
Because of its high conductivity, D-C No. 12 
conserves current . .. is economical, too, be- 
cause of its longer solution life than ordinary 
electro cleaners. 

Diversey D-C No. 12 is recommended for re- 
moving light oil film with smut and dirt... 
for removing heavy contaminations following 
still tank cleaning . . . for removing polishing 
and abrasive compounds following solvent pre- 
cleaning . . . for cleaning copper alloys with- 
out danger of forming soap films .. . for re- 
moving pickling smut ... and for cleaning 
printing plates. 


Send for liberal experimental sample. 
METAL INDUSTRIES DEPARTMENT 


THE DIVERSEY CORPORATION 
54 W. Jackson Blvd., Chicago 4, Ill. 


DiversevP-man 








For more than 25 years metal finishers 
have sought a successful means of plat- 


- Plating lead-tin 


OVS of Jow tin 


Thus, in one operation an alloy coating 
is produced that is harder, more wear- 











: : k 
ing lead-tin alloys in the low tin ranges. resistant, and has a more attractive ap- te 
“Not feasible . . . inoperable ... too pearance than lead plate alone. Little : 
many variables,’ read published reports wonder that leaders in the bearing in- ; 
on method after method. dustry are adopting the combination " 
Now—with the new chemical tools of uoborate bath for lead-tin alloy plat- u 

: : : . ! 
General Chemical Fluorine Research— m8 Of their products! H 
laters are achieving the ‘impossible?’ P 
P , 8 : -— “First in Fluorides” For working samples of i 
Here’s how: General Chemical Lead and General Chemical’s Lead, Tin, or other fluo- 
Tin Fluoborate solutions are thoroughly borate — Bos ae — — P 
P ° . >. mation on their applications, ase on the 
compatible. Combined in baths using esearch and “know how’’ of America’s fore- b 
dual or alloy anodes, they plate dense, most producer of fluorine compounds—contact c 
fine-grained lead-tin alloy deposits uni- the nearest General Chemical Sales and Tech- c 
fSoeaaly. oi leone l d with the tis nical Service Office or write General Chemical 
miy, simultaneously, and wz Fluorine Division, 40 Rector Street, New York 0 
easily controlled at low ranges! _™ i 
d 
5 
GENERAL CHEMICAL COMPANY 
40 RECTOR STREET, NEW YORK 6, N. Y. P 
Sales and Technical Service Offices: Atlanta + Baltimore + Boston 
Bridgeport (Conn.) + Buffalo +« Charlotte (N.C.) + Chicago + Cleveland t 
Denver + Detroit + Houston + Kansas City - Los Angeles « Minneapolis f 
New York - Philadelphia + Pittsburgh + Providence (R. I.) + San 
Francisco + Seattle + St. Louis -« Utica (N. ¥.) +» Wenatchee « Yakima « 
In Wisconsin: General Chemical Wisconsin Corp., Milwaukee, Wis. « 
Se cla Adat Wicais (Mehta in Canada: The Nichols Chemical Company, Limited 
he Sibi. Montreal . Toronto . Vancouver 
‘ 
‘ 
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Lead -“Piu 
ALLOY PLATING 


By A. E. CARLSON and J. M. KANE 
General Chemical Company, New York, N. Y. 


SUMMARY 


HIS article presents newly developed 

information on methods of plating 
lead-tin alloys containing any desired 
amount of tin from 5% to 60%. Details 
are given for the use of separate lead and 
tin anodes in the deposition of low tin- 
high lead alloys, and for the use of alloy 
anodes. Necessary modifications for the 
successful plating of bearings are discussed. 
Some typical applications of lead-tin alloy 
coatings are listed. 


INTRODUCTION 


Protective coatings of lead-tin alloy, 
known as terne plate, have been applied 
to steel by the hot dip method for many 
years. Electrodeposition of the lead-tin al- 
loy was first mentioned by Groff who, dur- 
ing World War I, develeped a procedure for 
plating a 50-50 alloy from the fluoborate 
bath for lining the inside of air flasks used 
in torpedoes. The plating bath was pre- 
pared by electrolyzing a lead fluoborate 
bath with tin anodes until the desired tin 
content was obtained. Subsequent work was 
carried out in 1921 by Haring and Blum 
of the National Bureau of Standards. These 
investigators found it relatively simple to 
deposit alloys containing approximately 
50% lead and 50% tin. However, it was 
not found feasible to plate alloys with less 
than 25% tin because, in the solutions re- 
quired to produce such deposits, the poten- 
tials of lead and tin are sufficiently dif- 
ferent that the corresponding alloy anodes 
corrode irregularly .and thus change the 
composition of the solution. 


The increasing commercial use of electro- 
deposited lead-tin alloy made desirable a 
simple, reliable method for plating in the 
lower ranges of tin. As a result of exten- 
sive investigations, a method has been de- 
veloped by means of which lead-tin alloy, 
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containing any desired amount of tin from 
5% to 60% may be plated with a high 
degree of uniformity. 

Lead-tin alloy may be plated successfully 
by using either dual anodes or alloy an- 
odes. Dual anodes refer to the use of sep- 
arate anodes of pure tin and of pure lead, 
the current flow to each being controlled 
separately. Alloy anodes are composed of 
lead and tin in predetermined ratios. In 
certain applications the dual anode method 
may have definite advantages. However, 
for most lead-tin alloy plating, the alloy 
anode method is preferred because it is 
simpler to use. The details of both methods 
are presented herein. 


PROPERTIES OF CONCENTRATES 


The electrolyte employed in the deposi- 
tion of lead-tin alloy consists of a solution 
of lead fluoborate and tin fluoborate, to 
which is added an addition agent. 

The metal fluoborates of lead and tin are 
marketed as clear, colorless solution con- 
centrates. The lead concentrate contains 
about 50% lead fluoborate, 5% free boric 
acid and 5% free fluoboric acid. The tin 
concentrate contains about 47% tin fluo- 
borate, 3% free boric acid and 4% free 
fluoboric acid. 

The solutions are thoroughly compatible 
in all proportions, and may be diluted with 
water to any desired concentration. 


PROCEDURE WITH DUAL ANODES 


The details for plating by the dual an- 
ode method have been developed only for 
deposits containing 90% lead and 10% 
tin. Presumably, alloys of any other com- 
position could be plated if appropriate 
changes were made in the bath composi- 
tion and operating conditions. The dual an- 
ode method is capable of producing a de- 
posit of precise composition, but only at 
the expense of control of a greater number 
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of variables. Bath composition, acidity, tem- 
perature and current density are the same 
for the dual anode and the alloy anode 
methods. In addition to these factors, in 
the dual anode method it is necessary to 
control the surface areas of the lead and 
tin anodes as well as the currents impressed 
on the anodes. 


General Plating Conditions 


The following conditions, which have 
been found satisfactory for plating a 90% 
lead-10% tin deposit, are typical for lead- 
tin alloy plating with dual anodes. 














Bath Composition g/l oz/gal 
Total tin 10.0 1.3 
Stenndus tin 0. = 9.0 EZ 
Lead _... 90.0 12.1 
Free fluoboric acid —..... 40.0 5.4 
Free boric acid —_.... 25.0 3.4 
Glue 0.5 .067 

Operating Conditions 
Temperature 70-100°F 


Current cathode density 30 amp/sq. ft. 
Anodes 

Ratio of tin to lead areas 1:5 

Ratio of anode to cathode areas 2:1 

Ratio of currents on tin and lead 1:7 


Anode Control 


The tin in the deposit is controlled by 
the amount of tin in solution, which in turn 
is determined by the surface area of the 
tin anodes and by the impressed amperage 
on the tin anodes. Thus it is possible, within 
certain limits, to control the percentage of 
tin in the deposit by varying the area of 
the tin anode and the amperage on it. 


For a 90% lead-10% tin deposit it was 
found that the ratio of areas of the tin and 
lead anodes should be at least 1:5 and may 
safely go as high as 1:7. Too large a tin 
anode area results in increased tin content 
of the solution and the deposit. 

The distance between each tin and lead 
anode in the bath should be 2 to 3 inches. 


Current Control 


The following example illustrates the 
manner in which current density is con- 
trolled in the dual anode method. Assum- 
ing that the cathode area is 1 sq. ft., the 
total anode area, ie. the area of the tin 
anodes plus the area of the lead anodes, 
should be twice as large, or 2 sq. ft. With 
a cathode current density of 30 amp/sq. ft., 
the anode current density would then be 
15 amp/sq. ft. If the currents impressed on 
tin and lead anodes are in the ratic of 
1:7, then the tin anodes will receive % of 
30 amperes, or approximately 2 amp/sq. 
ft., while the lead anodes will receive % of 
30 amperes, or approximately 13 amp/swq. ft. 

The procedure for preparing and oper- 
ating a bath with the dual anode method 
is the same as that given under the alloy 
anode method and will be presented under 
that heading. 


BATH OPERATION 


In Table I are presented a series of tests 
which illustrate the influence of various 
factors upon the composition of the depos- 
it. These influences are not so great as to 
render the method critical, but nevertheless 
they affect the composition. Each series 
shown represents the average of a number 
of separate tests. 








TABLE | 
DUAL ANODE PLATING 








bs Current Density Bath Composition " 
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A comparison of Series A with Series 
B, where temperature is the variable shows 
that an increase in temperature of the 
bath tends to increase the proportion of tin 
in the deposit. 


Comparing Series A with Series C, total 
tin in the bath being the variable, one finds 
an increase in tin concentration in the 
bath results in increased tin in the de- 
posit. It will be noted that the stannous tin 
content increases as the total tin increases. 

Series D may be compared with Series G 
to show the effect of agitation. With a 
cathode current density of 30 amp/sq. ft., 
an increase in the degree of agitation causes 
an increase in the tin content of the de- 
posit. Part of this increase may be at- 
tributed to the slight increase in the total 
tin content of the bath, but the major frac- 
tion is due to the more vigorous agitation. 

The effect of agitation is further demon- 
strated by a comparison of Series E with 
Series F. In these tests, carried out with a 
cathode current density of 15 amp/sq. ft, 
the use of the more vigorous agitation re- 
sulted in an increase in the tin content:of 
the deposit. The increase in tin content is 
less with 15 amp/sgq. ft. than with 30 amp/ 
sq.ft., indicating that the applied ‘current 
density can also influence the composition 
of the deposit. 

A comparison of Series F with Series 
G demonstrates the effect of current den- 
sity. An increase in cathode current density 
from 15 amp/sq.ft to 30 amp/sq.ft. resulted 
in a definite increase in the tin content of 
the deposit. 


Summarizing these results we find that 
an increase in (1) temperature, (2) total 
tin in the bath, (3) agitation, and (4) 
current density all tend to increase the , 
percentage of tin in the deposit. ; 


The ratio.of impressed amperages on the 
tin and lead anodes influences the rate of 
solution of the anodes, resulting in a change 
in tin content of the deposit. This is shown 
by Series D, which employ the same bath 
as was used in Series C, but with ratio ‘of 
impressed amperages of 1:4 instead of 1:7. 
It will be noticed that with the increased 
amperage on the tin anodes, the tin content 
of the bath increases, causing a corres- 
ponding increase in the percentage of tin 
in the deposit. The ratio of 1:7. was finally 
established as being optimum for the par- 
ticular set of conditions necessary. to pro- 
duce a deposit of 90% lead-10% tin. 


PROCEDURE WITH ALLOY 


: ANODES 4 


The greater ease of control which re- 
sults from the use of alloy anodes makes 
this method preferable for most lead-tin 


‘alloy’ plating. 


For plating lead-tin alloy of any ratio 
up to 60% tin, there are two important 
variables: (1) the lead-tin ratio in the al- 
loy anode, and (2) the lead and tin con- 
tents of the bath. 


Table II shows the approximate composi- 
tion of both the anode and the bath rec- 
ommended for various lead-tin deposits up 
to 60% tin. 











TABLE II 


COMPOSITION OF ANODE AND BATH FOR VARIOUS DEPOSITS 


Deposit 
and Anode 
Composition, % 


Bath Composition in Grams per Liter 














Total Stannous Free Free ee: 
Tin Lead Tin Tin Lead HBF H 80, Glue 

5 95 5 4 90 40 25 0.5 

a 93 7 6 90 40 25 0.5 
10 90 10 9 90 40 25 0.5 
15 85 15 13 80 40 25 1.0 
25 75 25 22 65 40 25 is 
40 60 40 35 44 40 25 3.0 
50 50 50 45 35 40 2 4.0 
60 40 60 55 25 40 25 5.0 
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This table is based on the use of a cath- 
ode current’ density of 30 amp/sq.-ft., alloy 
anodes with area twice the cathode area, 
and with the bath at room temperature, 
with mild agitation. 


It will be noted that the lead and tin 
content of the anode is the same as that de- 
sired in the deposit. If, under certain con- 
ditions of operation, the resulting deposit 
does not .have the desired composition, cor- 
rection is made by a suitable adjustment 
of the bath composition, the anode com- 
position being maintained as indicated 


To provide optimum conductivity, the to- 
tal metal (tin plus lead) content of the 
bath should be of the order of 85-110 
grams per liter. Lower metal content re- 
sults in deposits low in ‘tin. 


General Plating Conditions 


The following conditions, which have 
been found suitable for plating a 90% 
lead-10% tin deposit, are typical for lead- 
tin alloy plating with alloy anodes. 











Bath Composition g/l = oz/gal 
Total tin . 10.0 1.34 
rannous Git. 20S 9.0 1.21 
Read... 90.0 12.06 
Free fluoboric acid — 40.0 5.36 
Free boric acid —.___ | oe 3.35 
ow - 0.5 067 





Operating Conditions 


Temperature 70-100°F 
Current cathode density 30 amp/sq.ft. 


Anodes 


Cast, 90% lead-10% tin 
Ratio of anode to cathode areas 2:1 


To make up a bath of the desired metal 
content, the calculated amounts of lead and 
tin concentrates are diluted with water in 
the ratio of 1 volume of concentrates to 
approximately 3 volumes of water. The 
‘boric and fluoboric acids are then added 
and the addition agent introduced. 


Preparation of Alloy Anodes 


The ratio of tin to lead and the dis- 
tribution of the tin in the anodes are im- 
portant. Table II indicates that the per- 
centage of lead and tin in the alloy anodes 
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should be: the same as‘that desired in the 
deposit. Pure grades of tin and lead should 
be used. The anodes may be prepared by 
heating the lead-tin melt to about 400°C 
with constant stirring, followed by quick 
pouring and chilling. Anodes prepared in 
this manner exhibit a fine grain structure. 
Satisfactory alloy anodes are commercially 
obtainable. 


Bath Make-Up and Operation 


Free boric acid is added to the bath to 
prevent hydrolysis of the fluoborate radical 
and thereby to maintain stability of the 
bath. Approximately 25 g/1 of boric acid 
has been found desirable. 


Free fluoboric acid is maintained in the 
bath to keep the lead and tin in solution 
and thereby improve the stability of the 
bath, to combine with lead and tin as they 
dissolve from the anodes, to increase the 
conductivity, to give a fine-grained deposit, 
and to prevent treeing. Optimum conditions 
prevail at about 40 g/1 of free acid. 


Glue is added to the bath to promote the 
formation of adherent, fine-grained depos- 
its. In the operation of the bath there is a 
certain amount of decomposition and loss 
of glue. More glue should be added as the 
appearance of the deposit indicates. A typ- 
ical bath for 90% lead-10% tin would be 
started off at about 0.5 grams of glue per 
liter of solution. With lower tin concen- 
trations it may be necessary to lower the 
glue content to about 0.4 g/l, while at 
higher tin contents the glue content should 
be raised to about 1 g/l] for 25% tin and 
as much as 5 g/! for 60% tin. An animal 
bone glue is recommended. 


Tke stannous tin content of the bath is 
one of the important factors in the success- 
ful operation of the lead-tin bath for de- 
posits of low tin content. For example, in a 
freshly made bath containing 10 g/1 of tin 
and 90 g/I lead, approximately 85% of 
the tin will be in the stannous state, the 
remainder being stannic tin. Such a bath 
will give a deposit containing 10% tin. 
However, if the stannous tin decreases and 
the stannic tin increases, the percentage of 
tin in the deposit will fall below 10. In 
other words, the lower the stannous tin 
contents, the lower will be the amount of 
tin plated out. In the baths containing 
much tin, for example 50 g/l tin and 35 
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g/l lead, stannous tin becomes less critical 
and there is less tendency for stannic tin 
to form in the bath. In the normal contin- 
uous operation of the bath, the stannous 
tin content remains quite constant, result- 
ing in a deposit of a uniform tin content. 
If a long period of idleness is contem- 
plated, it is advisable to filter the bath and 
to protect it from the air as much as pos- 
sible to minimize formation of stannic tin. 


A temperature range of 70-100°F has 
proven most satisfactory for the lead-tin 
fluoborate bath, the higher temperatures 
tending to increase slightly the percentage 
of tin in the deposit while the lower tem- 
peratures tend to decrease it. 


A cathode current density of 30 amp/ 
sq.ft. was found to be satisfactory for all 
bath compositions shown in Table I. Below 
30 amp/sq.ft. there is a slight decrease in 
the percentage of tin in the deposit, while 
above 30 amp/sq.ft. there is no appreciable 
effect on the tin content. 


Agitation is an important factor in in- 
suring uniform deposits. Optimum condi- 
tions prevail when mild agitation is em- 
ployed. The use of a still bath may result 
in a non-uniform deposit because of local 
exhaustion of the solution at the surface 
of the cathode. On the other hand, too 
vigorous an agitation of the bath results 
in an increase in the tin content of the de- 
posit. Slow stirring or circulation through 
an outside pump provides the most suitable 
agitation. The use of a filter in the pump 
line will improve the deposit, particularly 
a heavy deposit, by removing suspended 
matter. Adequate agitation may sometimes 
be obtained by use of a moving work rod. 


The anode area should be twice the cath- 
ode area. 


A current efficiency of about 100% is 
attained at both anode and cathode in 
baths operating under the foregoing con- 
ditions. The tin and lead contents of the 
bath remain constant, as does the compo- 
sition of the deposit. 


PLATING OF BEARINGS 


The plating of bearings is a special ap- 
plication which requires certain modifica- 
tions. For example, a 2:1 ratio of anode 
area to cathode area is not possible, be- 
cause the anode is placed inside the bear- 
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ing and its size must necessarily depend 
on the inside diameter of the bearing. A 
cast cylindrical anode has proved most 
satisfactory. Experiments indicate that the 
diameter of the anode should be about one 
third of the diameter of the bearing, and 
that it should not be allowed to corrode to 
less than one sixth of the diameter of the 
bearing. The length of the anode should be 
no more than one inch greater than the 
length of the bearing. It should be stopped 
off with a lacquer or tape so that the ex- 
posed surface is slightly less than the 
length of the bearing. This prevents build- 
up of deposit on the rims of the bearing. 


Another problem that arises in bearing 
plating is that of maintaining an adequate 
metal content in the electrolyte within the 
bearing. The bath is made up to have the 
composition recommended in Table II. The 
composition of the anode should also be 
the same as given therein. In general plat- 
ing, this set of conditions would result in 
a deposit of the desired composition. How- 
ever, in bearing plating, the relatively high 
ratio of cathode area to the volume of the 
enclosed electrolyte results in a rapid de- 
pletion of the metal content with a subse- 
quent decrease of the percentage of tin in 
the deposit. The relatively small anode area 
necessitates rapid corrosion of the anode 
in order to replenish the metal content of 
the bath. Two measures have been found 
helpful in solving this problem: (1) mild 
circulation or agitation of the bath so as 
to maintain a flow of fresh electrolyte 
through the bearing, and (2) rotation of 
the anode which accelerates anode corro- 
sion by preventing anode polarization. By 
maintaining suitable bath circulation, the 
composition of the electrolyte within the 
bearing remains more uniform and the tin 
content of the resulting deposit follows 
rather closely the tin content of the anode. 
The degree of bath agitation was found 
to be the most important factor in con- 
trolling the uniformity of the deposit. An- 
ode rotation proved to be less important, 
but is nevertheless helpful. 


Plating Conditions 


Typical conditions, including the com- 
position of the bath and operating condi- 
tions, established for plating a_ bearing 
with 92% lead-8% tin are as follows: 
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Bath Composition g/l oz/gal 
oo es 8.0 1.07 
iaanous tm. 7.0 .92 
eae 22 OR EG 
Free fluoboric acid —.. 40.0 5.36 
Free boric acid — 25.0 3.35 
Ee cee ee a aS 0.5 .067 


Operating Conditions 


Current cathode density 

Temperature — 70-100°F 

Agitation — Circulation of electrolyte, 
anode rotation optional 





60 amp/sq.ft. 


Anodes 


Cast, quick chilled alloy anodes con- 
taining 8% tin and 92% lead 


CONTROL OF BATH 


The plating baths, for either of the meth- 
ods described herein, are controlled by 
checking the total tin, stannous tin, stannic 
tin and the lead contents, and the acid- 
ity of the bath. Suitable analytical meth- 
ods are described below. 

The glue content is best controlled by 
small cell tests. A small sample of the 





Applications for 


The lead-tin alloy deposits produced by 
the methods described are smooth, fine- 
grained, adherent and highly resistant to 
corrosion. They may be readily soldered. 
Because of these properties lead-tin alloy 
finds application as a coating for radio 
chassis, wire cable, electrical contact term- 
inals and similar articles. Lead-tin alloy 
possesses lubricating properties, which, to- 
gether with its resistance to corrosion, make 
it a desirable coating on bearings and au- 
tomobile pistons. Another application util- 
izing the lubricating property is the plating 
of screws to render them non-seizing. 


Figures 1, 2 and 3 show typical applica- 
tions of lead-tin alloy coatings. It is sig- 
nificant that these alloys have been plated 


on cast iron, stainless steel and monel met- 





Figure 1. A cast iron automobile engine 
piston with a 90% lead-10% tin alloy 
coating. 
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Lead-Tin Alloy 


al. Copper, brass and bronze are other com- 
mon base metals that may be coated. 


i | 


ed 


Figure 2. Stainless steel screws rendered 
non-seizing by means of a 40% lead-60% 
tin alloy coating. 





Figure 3. Monel strips coated with a 
50% lead-50% tin alloy. 
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bath is electrolyzed with added amounts of 
glue until a satisfactory deposit is ob- 
tained. A proportionate amount of glue is 
then added to the plating bath. 


Analytical Procedures 


Total tin — A 5 cc sample of the plating 
bath is diluted with 100 cc of water in a 
400 cc Erlenmeyer flask. Then 50 cc of 
concentrated hydrochloric acid, approxi- 
mately 10 grams of iron ribbon and 1 
gram of sodium bicarbonate are introduced 
into the solution. The solution is boiled 
gently for 10 minutes, the flask being 
equipped with an exit tube leading into 
a 1% solution of sodium bicarbonate. With 
the exit tube of the flask moved into a 
saturated solution of sodium bicarbonate, 
the solution is cooled rapidly. When it is 
cool, 1 gram of sodium bicarbonate and 
5 ce of .1% starch solution are added. 
The solution is then titrated rapidly with 
0.1 N iodine solution to the first ten-second 
end point. 


cc 0.1 N iodine x 1.19 = g/I total tin 


Stannous tin — A 5 cc sample of the 
plating bath is diluted with 100 cc of 
water in a 400 cc Erlenmeyer flask. Then 
50 ce of concentrated hydrochloric acid, 5 
ce of 0.1% starch solution and 1 gram of 
sodium bicarbonate are added to the solu- 
tion and the solution titrated rapidly, in 
the cold, with a 0.1 N iodine solution to 
the first ten-second end point. 


cc 0.1 N iodine x 1.19 = g/l stannous tin 
Stannic tin — 


g/l total tin — g/l stannous tin = g/l 
stannic tin 


Lead — A 5 ce sample of the plating 
bath is introduced into a 400 cc beaker con- 
taining 200 cc of 10% sulfuric acid. The 
solution is boiled gently for 10 minutes 
and then cooled. After the precipitate has 
settled, the solution is filtered through a 
tared Gooch crucible and the precipitate 
washed twice with 1% sulfuric acid: The 
Gooch crucible is dried, placed in a por- 
celain crucible and heated over a flame for 
10 minutes, cooled and weighed. 


gram PbSO, x 136.6 = g/l lead 
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HEADQUARTERS 


for 
Buffs — Cleaners 
Buffing Compositions 
Nickel Anodes 
Chemicals 
General Supplies 
Equipment 


JACOB HAY CO. 
(NOT INC.) 

4014 West Parker Avenue 
Chicago, Ill. 











Cleaning 
Compounds 





— for 
Quick 
Removal of 
BUFFING 
COMPOUNDS 


Tripoli, rouge and other polish- 
ing materials are easily and 
thoroughly cleaned from metal 
surfaces, prior to finishing. 


Our Technical Service will be 
glad to help you on difficult 
problems. Write or ’phone. 





Magnuson Products Corp. 


50 Court St., Brooklyn 2, N. Y. 


Canada: Canadian PERMAG Products, Ltd. 
Montreal and Toronto 
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THE COWLES DETERGENT CO. 
METAL CLEANER DEPT. 
7016 EUCLID AVENUE e CLEVELAND 3, OHIO 
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Jhe Keeader's Corner 


Adhesion of Electrodeposits 


Sirs: 


EW applications of plating for reasons 
other than decoration and corrosion 
protection have emphasized the importance 
of adhesion. This word, as it applies to 
electrodeposited metal coatings, should be 
clearly defined so that it relates to a spe- 
cific condition. A useful distinction between 
adhesion and bond strength is proposed 
herein, supported by photomicrographs. 

Reference is made to the recent series of 
articles in the MontHLY REviEw on “The 
Adhesion of Electrodeposits” by A. L. Fer- 
guson and E. F. Stephan, published in 
connection with A.E.S. Research Project 
No. 3. This work has very ably presented 
material on the subject and clearly points 
out that adhesion has been loosely defined 
and discussed in many quarters. The au- 
thors clearly focus attention on the many 
factors that have to be considered when 
adhesion is evaluated. They find there is 
no exclusive measure for good adhesion. 

The perfection of adhesion of electrode- 
posited coatings is related not only to the 
metals involved, their physical properties 
and cleanliness for plating, but also to 
the use of the plated part. 

It is apparent from the Ferguson-Stephan 
survey that adhesion is either satisfactory 
for a given function or it is unsatisfactory. 
A quality test should, therefore, relate to 
the actual service of the plated parts, and 
should not be based solely upon some aca- 
demic and unrelated numerical value or 
laboratory test. 

The case is summed up on page 1012 of 
the October 1945 issue: 

“This statement indicates that Blum 
would qualify perfect adhesion according to 
the particular use to which the deposit will 
be subjected in actual service. 

“Later in his discussion, Blum makes 
another highly significant statement con- 
cerning his interpretation of the expression 
perfect adhesion: 

““On page 11, reference is made to the 
effect of an intermediate film of a weak 
metal. A striking example was found in 
plating nickel over a thin layer of zinc or 
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cadmium on steel. The nickel coating could 
be easily pulled, leaving a film of zine or 
cadmium on both the steel and the nickel. 
In such a case, there is perfect adhesion, 
though the apparent adhesion is poor. In 
fact, it might be considered that, whenever 
fracture occurs in a base metal or under- 
coat the adhesion of the outer coating is 
perfect by definition.” (Italics mine). 

To this statement should be added the 
comment that adhesion is also perfect by 
definition if the fracture occurs entirely 
in the plated metal of major interest. 

There should be ready agreement that ad- 
hesion is best defined in terms of the con- 
ditions of the test relative to the service 
requirement. Hence it would be well to con- 
sider distinguishing between adhesion and 
bond strength as follows: 

Bond strength would be measured by the 
force required to separate the plate from 
the basis metal regardless of the place of 
fracture and would be distinguished from 
adhesive strength which would be measured 
by the force required to separate the plate 
at the interface between itself and the 
base metal surface. As thus defined, the 
adhesive strength may exceed the bond 
strength, but the latter could never be 
greater than the former. 

It is recognized that this is an arbitrary 
distinction, but adoption of the two terms 
would clarify the condition in reference 
when either term is used. Some justifica- 
tion for making this distinction is shown by 
the following photomicrographs of Ollard 
test specimens. These were made to evalu- 
ate the surface condition of steel in terms 
of the tensile strength of the adhesion of 
nickel plate to the steel. 

Fig. 1 shows the two halves of an Ollard 
test specimen for which fracture occurred 
at the interface between nickel plate and 
machined SAE 1010 steel. The nickel plate 
as shown subsequently, had a tensile 
strength of 90,000 psi and the steel, 100,000 
psi, yet the plate separated from the steel 
at 25,000 psi. The machining lines in the 
steel are reproduced in the nickel surface 
detached from the steel. Before plating, the 
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steel was vapor degreased and put directly 
in a Watts nickel bath. The steel was not 
“clean”, and hence the Ollard test shows 
poor adhesion according to the proposed 
terminology. 

The four figures used in this discussion 
show at a magnification of 20X top and 
bottom parts of test samples such as that 
found in Fig. 43, page 63, of the January 
issue of the Montuty Review. The “frac- 





ture surface” referred to on the photomicro- 
graphs herein, is at the zone marked “inter- 
face” in Fig..42 on page 63 of the January 
issue. The machining lines that are vis- 
ible on the portion marked “nickel plate” 
in Figs. 1 through 4 of the present dis- 
cussion, are visible because, in photograph- 
ing at 20X magnification, the nickel sur- 
face was only 0.01 in. below the plane of 
focus on the fracture surface. On the other 





Fig. 1. 
cleaned machined SAE 1010 steel. 


Clean fracture at 25,000 psi between nickel plate and improperly 
Poor adhesion. 


(a) Nickel plate, (b) 


fracture surface, (c) steel. X20, reduced to X13. 





Fig. 2. Fracture at 35,000 psi in brittle, machined SAE 1010 steel layer ad- 


hering to nickel plate because of proper cleaning. 


bond strength. 


Perfect adhesion but poor 


(a) Nickel plate, (b) fracture surface, (c) steel. X20, re- 


duced to X13. 
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hand, the steel “half” was 0.125 in. be- 
low the fracture surface and, therefore, 
completely out of focus. 

Fig. 2 shows another Ollard specimen in 
which the steel had been subjected to the 
customary cleaning by direct and reverse 
current in an alkaline cleaner, rinsing, dip- 
ping in 10 per cent hydrochloric acid, and 


rinsing just prior to plating in the Watts 
nickel bath. The two portions of the Ollard 
specimens, which broke at 35,000 psi clearly 
reveal a brittle fracture in the steel surface 
layer. The nickel plate is completely cov- 
ered with steel from the brittle fracture. 
This is an example of perfect adhesion, but 
low bond strength. The surface. layer of 





Fig. 3. 


Fracture at 60,000 psi both in ductile nickel plate and in brittle, ma- 


chined, incompletely polished SAE 1010 steel, properly cleaned before plating. 


Perfect adhesion but less than maximum bond strength. 


(a) Nickel plate, 


(b) fracture surface, (c) steel. X20, reduced to X13. 


Fig. 4. 


Ductile fracture at 90,000 psi entirely in nickel plate. 





Brittle ma- 


chined layer of SAE 1010 steel base completely removed by polishing prior to 


proper cleaning. Perfect adhesion, 


maximum bond strength. (a) Nickel 


plate, (b) fracture surface, (c) steel. X20, reduced to X13. 
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the steel was weaker than the base metal 
should be and weaker than the nickel plate. 
Another Ollard steel test specimen was 
machined in the same manner as those in 
Fig. 1 and 2, then lightly polished by hand 
with No. 1 emery paper to remove part, but 
not all of the tool marks. It was cleaned 
and plated as the specimen in Fig. 2. Fig. 
3 shows the fracture that occurred at 60,- 
000 psi. Some brittle-fracture steel is seen 
on the nickel-plate portion and some nickel 
plate adheres to the steel. This specimen 
again shows perfect adhesion, but not max- 
imum bond strength. Portions of the steel 
surface layer were stronger than the nickel 
plate and other portions were weaker. 


Fig. 4 shows the two parts of an Ollard 
specimen which was prepared like that in 
Fig. 3, except that all of the machine-tool 
marks were removed by light hand polish- 
ing on No. 1 emery paper. The specimen 
broke at 90,000 psi entirely in the nickel 
plate with a characteristic ductile frac- 
ture. Thus, perfect adhesion and maximum 
bond strength were both achieved. 


It can be interpreted from these tests 
that there can be only perfect or poor ad- 
hesion, but that different degrees of bond 
strength are possible. What degree will be 
required is determined by service needs. 
Obviously, there is only one maximum 
bond strength value for any given pair of 
base and plated metals. That maximum is 
the tensile strength of the weaker of the 
two metals in question. Thus, for the partic- 
ular Watts nickel plate used throughout the 
the cited tests, 90,000 psi was the maximum 
attainable bond strength. For the same steel 
with annealed silver plate, 25,000 to 30,000 
psi would be the maximum bond strength, 
because that is the tensile strength of the 
silver. It is quite apparent that the steel 
need not be finished to the same degree of 
freedom from weak, damaged surface metal 
for heavy silver plating as for heavy nickel 
plating. 

Tensile strength has been used in this 
discussion, but shear strength, etc., of the 
component parts bears the same relation- 
ship to adhesive strength and bond strength. 

The most important part of any consider- 
ation of adhesion of electrodeposits is the 
clear understanding and evaluation of each 
particular situation. 

The factors involved in adhesion are 
aptly presented by Ferguson and Stephan, 
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particularly on page 1012, October 1945 is- ° 
sue, first paragraph, under the title “The 
Highest Type of Bond Between Deposited 
and Base Metals”. Their discussion should 
be studied by all who are interested in the 
topic. 

The selective use of the terms adhesion 
and bond strength makes it possible to 
state the numerical limits which everyone 
is seeking. Note the quotation from my 
talks on electropolishing, upper left column 
page 1019, October 1945, Montuty Re- 
view. In the two instances where the words 
“bond strength” are used, the word “adhe- 
sion” should be employed instead. 

The data in Table II, page 1020, October 
1945 issue (quoted from Hothersall’s pa- 
per) are interesting to interpret in terms of 
adhesion and bond strength. Buffing is 
well known to “work” the surface of metals 
and to “break down” the crystals therein 
to a very fine disarrangement. The amount 
of “damage” and “surface weakening” is 
related to the amount of mechanical work- 
ing. The photomicrographs of Figs. 1 
through 4 demonstrate that the Ollard “ad- 
hesion” test measures bond strength and 
shows about 35,000 psi for the latter, 
when nickel is deposited on surface-dam- 
aged, but otherwise clean steel. Hence, it 
appears that Hothersall’s values of 37,000 
to 40,000 psi for mild steel, 45,000 to 48,000 
for 0.5 per cent carbon steel, and 35,000 
to 43,000 for 0.1 per cent carbon steel, are 
not measures of adhesion, but of bond 
strength, which, in those cases, is the 
strength of the “damaged” metal layer. 


There will probably never be a single 
practical test for adhesion. Adhesion should 
be considered as solely a matter of work- 
manship in plating, and like that, is either 
good or bad. Adhesion of a degree should 
not be accepted. If adhesion is not perfect, 
the preparation and plating process either 
are not under proper control or are im- 
properly selected for the job. 

Bond strength can only be expressed as 
being greater than some numerical value 
which is the expression of strength of the 
weaker of the two metals: basis metal and 
plated metal. There is no reason to ex- 
pect more than this. There are rare cases 
where the interface, because of metallic 
diffusion is mechanically weaker than either 
the basis metal or plated metal. Even so, 


(Continued on page 326) 
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BETTER CLEANERS IN THEMSELVES 


MAGNUSOL FOR PRECLEANING 


ANY METAL 
W 32? 2 





ae 4 


WITH THE MAGNUS 
AJA-DIP CLEANING MACHINE 


(Patented) 


YOU GET 
FASTER...FAR MORE 
THOROUGH RESULTS 

ON EVERY CLEANING JOB 


ITH this machine, the 

cleaning solution is 
brought into fresh, frequent and 
vigorous contact with every sur- 
face of the unit being cleaned. 
Not only is active cleaner always 
at work at the dirt surface, but 
the up and down motion of the 
work IN the solution imparts a 
positive “shearing” action which 
further speeds cleaning. 


This combination of the right 
cleaner for each particular job 
with the unique mechanical 
cleaning action of the machine 
will produce superior results in 
all cases... and, in many in- 
stances, speed and improved 
quality of cleaning that are truly 
remarkable. 





{ 


Outline your metal cleaning 
problems to us. We'll be glad to 
recommend the Magnus Cleaner 
and Aja-Dip Cleaning Machine 
that will materially improve 
speed and quality of cleaning for 
you, as well as reduce overall 
cleaning costs. 


MAGNUS CHEMICAL COMPANY 


} 41 SOUTH AVE., GARWOOD, N. J. 
& Cleaners -« Machines 
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Bomb” has now been made available for civilian-— 


industrial uses. It is finished with Zapon 


Lacquer Enamel—the same finish that did a 


good wartime job—which is now doing a- 


good civilian job. 

‘Bug Bombs” for the U.S. Army called for 
two coats to stand up under ANY moisture 
and temperature conditions, but it was found 
that Zapon’s ONE coat rapid-drying lacquer 
enamel filled all requirements and, in addition, 
resulted in an attractive appearance. 

Whether the task is surfacing a “Bug Bomb,” 
a little-finger-size lipstick case, or heavy-duty in- 
dustrial equipment, ZAPON finishes offer many 
war-tested advantages for mass production. 

This lacquer enamel is not new, but. has 
been doing this kind of job since 1936. It is 
now available in all colors and in any degree 
of sheen for all civilian uses. 


s 


we . Eastern Sales: Stamford, Conn. . 


Westinghouse Electric’s war-famous “Bug” 


WESTINGHOUSE 


BUG BOMB: 


— originated for U.S. Army, 
now available for civilian- 
industrial uses. 


ZAPON DIVISION 


ATLAS POWDER COMPANY 


Western Sales: No. Chicago, Il. 


SPECIALIZED PRODUCTION FINISHES ... Doing “Jomorrow'e Job “Joday/ 
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ELECTROPLATING UPON ALUMINUM 


By WALTER R. MEYER, Ph.D. 


President 


ENTHONE, INC. - NEW HAVEN, CONNECTICUT 


This paper was presented at the Annual Ed- 
ucational Session of the Detroit Branch of the 
American Electroplaters’ Society held on De- 
cember 8, 1945. 


APPLICATIONS 
ECAUSE of the lightness, availability 


and low cost of aluminum, there has 
been a considerable demand for electro- 
plated coatings upon aluminum and its al- 
loys. Silver plating to lower electrical con- 
tact resistance is an important example. 

Aluminum is sometimes plated as part 
of an assembly containing other metals 
such as steel or copper. In such cases the 
assembly is normally cadmium, zinc or nick- 
el plated. 

Aluminum is copper, tin or nickel plated 
when it is to be soldered. If the copper 
coating is too thin (less than 0.0001”), 
there is danger of poor bonding because of 
complete alloying between the molten tin 
in the solder and the copper. There is less 
danger of dissolving a nickel coating, par- 
ticularly when soldering is done by im- 
mersion in the molten solder. 

If bonding of rubber to aluminum is re- 
quired, the aluminum is brass plated in the 
solutions usually used for this purpose. 

Coloring of aluminum is sometimes done 
by first copper or brass plating and then 
oxidizing the plate. However, there is dan- 
ger in this procedure when the coating is 
porous, because many oxidizing solutions 
are alkaline and tend to attack the alum- 
inum through the pores of the coating. 

During the war heavy coatings of chro- 
mium plate were applied to aluminum, par- 
ticularly airplane eugine cylinders, to pro- 
vide resistance to chemical attack and wear. 
In such cases, the chromium is usually ap- 
plied over thin copper or copper-nickel 
coatings. 

The chief use of plated aluminum is for 
decoration. Nickel and chromium, gold, sil- 
ver and other metals are applied to articles 
to be carried, such as cigarette lighters, 
dress ornaments and bracelets, which are 
made of aluminum because of its lightness. 
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METHODS OF PLATING ALUMINUM 


Electroplating of aluminum has _ been 
studied for the past thirty years, and many 
methods have been patented over this peri- 
od. However, generally satisfactory plating 
of aluminum has been produced only dur- 
ing the past five years largely because of 
the development of two methods. One 
method consists of electrochemical oxida- 
tion and plating upon the oxide or par- 
tially reduced oxide film. The other method 
involves the use of a modified sodium zinc- 
ate dip. The procedures which make use 
of electrochemical oxidation have been de- 
scribed by others! and will not be dis- 
cussed at this time. 


Almost all processes for electroplating 
upon aluminum involve chemical replace- 
ment with another metal or metals or oxide 
formation. A possible exception is direct 
plating of light and heavy chromium coat- 
ings. One notable application is chromium 
plated aluminum ironer shoes? on which 
the plate must withstand considerable wear 
as well as temperature changes. 


The modified zincate method to be dis- 
cussed involves the following steps: 


1. Pre-clean if the work is buffed. 
. Alkaline clean. 


2 
3. Remove smut. 
4 


. Immerse in the modified zincate solu- . 
tion. 


. Plate. 


Suitable rinses follow all operations. 

This method has given adhesive forces be- 
tween the plated coating and the aluminum 
as high as or higher than the rupture 
strength of the aluminum base metal. 
Bonding strengths from 15,000 to 50,000 
psi have been reported. 

There is no embrittling effect from heat- 
ing of the plated aluminum. Diffusion and‘ 
blistering, such as is experienced with cop- 
per plated zinc base die castings, seldom 
occur as the result of heating in the tem- 
perature range 200 to 400°F. 
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PREPARATORY STEPS 
Buffing of Aluminum 


If high gloss coatings are desired on al- 
uminum, it should be buffed to a high lus- 
ter. It is not necessary, however, to provide 
the extremely high luster obtained with the 
use of lime compounds. Aluminum is very 
susceptible to smoothening by means of 
wire brushing, abrasive buffing or scratch 
brushing. Fine wire brushing, which obvi- 
ates the difficulty attendant upon the re- 
moval of grease buffing compositions, can 
frequently be used. Heavy copper or nickel 
coatings can be buffed to a high luster. 

Thin gauge aluminum easily collapses 
during the buffing and brushing operations, 
and the use of special forms to hold the 
aluminum is often necessary. 

The aluminum surface need not be rough- 
ened mechanically to secure high adhesion 
of the plated coatings as was formerly 
thought. In fact, tests indicate that severely 
roughened surfaces tend to give poorer ad- 
hesion than smooth surfaces. 


Pre-Cleaning 


It is just as necessary to clean aluminum 
properly as other metals for electroplating. 
Many failures of plated coatings have been 
caused by improper cleaning. Work that 
has been buffed with grease compositions 
should be pre-cleaned by means of emul- 
sion cleaners or vapor-solvent degreasers. 
Simple vapor degreasers tend to leave a 
film of solid dirt that results in rough 
coatings. Emulsion cleaners containing 
naphthas or straight chain hydrocarbons 
are frequently too poor solvents to pene- 
trate grease films. Those containing chlor- 
inated compounds such as ethylene dichlor- 
ide are more effective. 

After soaking in the emulsion cleaner, 
the work should be rinsed thoroughly with 
two running cold water rinses or by means 
of a pressure spray rinse. The latter type is 
preferred. If emulsion pre-cleaning or va- 
por-solvent degreasing is not used, the work 
must be immersed in the alkali cleaner so 
long to remove the packed-in solid dirt, 
that a very rough base will result. This 
makes it extremely difficult to secure a 
highly buffed plate. 


Racking 


At first thought racking of aluminum ob- 
jects appears easy. However, because of the 
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lightness of most objects, loose racking 
does not permit sufficient pressure of the 
work against the hook to provide a secure 
contact either between the work and work 
hook or where the hook contacts the bus 
bar. As a result, thin or imperfect plating 
may occur. /t is important that tight rack- 
ing of aluminum be employed to secure 
good results. Spring contacts should be used 
for racking the piece, and the aluminum 
rack itself should be clamped to or fitted 
snugly against the bus rod. Many cases of 
defective work have been noted where the 
work is simply placed on hooks. A portion 
of the parts may be satisfactory while an- 
other portion may be defective even though 
all have gone through the same operations. 
The difficulty results from poor contact in 
racking. The racks should be made of 
springy aluminum wire such as 17S. 


Almost all plated coatings can be strip- 
ped from aluminum wire in a 50 per cent 
by volume solution of nitric acid without 
harming the aluminum. Racks are frequent- 
ly made of bronze, brass, or copper. How- 
ever, there is danger of an electrochemical 
action taking place during immersion in 
the zincate solution which will prevent 
proper formation of a zinc film especially 
adjacent to the point of racking. If the 
rack contacts the piece inside where the 
plating will not show, racks made of metals 
other than aluminum may be satisfactory. 
However, even in such cases, the body of 
the rack should be coated. 


Alkaline Cleaning 


All alkaline cleaners are not suitable for 
cleaning aluminum previous to plating. 
Some cleaners containing silicates leave an 
adsorbed film upon the surface that defin- 
itely interferes with proper plating. Alkalis 
such as sodium hydroxide, trisodium phos- 
phate, tetrasodium pyrophosphate and sodi- 
um carbonate in various combinations are 
satisfactory. Good cleaners especially com- 
pounded for preparing aluminum for elec- 
troplating contain surface active materials 
that increase detergency and create foam 
to reduce the hydrogen-caustic spray. These 
materials, however, must be selected so 
that they do not precipitate as calcium, 
magnesium or aluminum salts and must 
not be easily salted out. The normal clean- 
ing time in properly compounded cleaners is 
from 10 seconds to one minute. The shorter 
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TESTS PROVE... 





FIDELITY 


STRIPPING COMPOUND 


#120 


Fidelity # 120 is proving its 
speed, efficiency, and econ- 
omy in actual shop tests. 
This emulsion-type stripper 
is scientifically formulated 
to strip baked or synthetic 
enamels from all metals in- 
cluding aluminum, magnes- 
ium and their alloys—cleans 
right down to bare, bright 
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metal in three to eight 
minutes. 


Today, #120 is even 
more efficient because for- 
merly restricted materials 
can be included. Call or 
write a Fidelity engineer, 
Department C, for a dem- 
onstration and quotation. 


FIDELITY CHEMICAL PRODUCTS CORP. 


430 Riverside Ave., Newark 4,N.J. 
Serving Industry with Cleaning and Stripping Compounds 


Humbolt 3-3640 
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THE RIGHT TYPE OF NICKEL ANODE 


To Fit Your Plating Operation 


x 


4 y {| | ( ( | | OFFERS A COMPLETE LINE 
§9”Plus Grades 


Cast Oval 
Especially Advantageous for Bright Nickel. 
Also Recommended for Low pH Gray Nickel Solutions. 


BESPLATE 


DEPOLARIZED 0 ated Ovals and Flats 
Widely Used for High pH Nickel Plating. 


ROCARB Rolled Carbonized Ovals 
Very Satisfactory for Low pH Baths 


be 


We also Manufacture the Conventional 
Sand Cast 95/97% Grade in All Styles 


PROMPT DELIVERY FEATURES McGEAN SERVICE 





THE McGEAN CHEMICAL COMPANY 


CLEVELAND 15, OHIO 





272 Tue Montuiy Review 








tir 
dc 
fr 
th 
cl 
th 
ru 
p! 


a tz 


ee ee ee ee ee es 2 


iim ah #2 i 








time can be used when pre-cleaning is 
done. The operating temperature range is 
from 170 to 190°F. At higher temperatures, 
there is too violent a reaction between the 
cleaner and the aluminum. After cleaning, 
the work should be thoroughly rinsed in 
running cold water or by means of a 
pressure spray rinse. 


Smut Removal 


There is always some smut formed upon 
the aluminum surface in the alkali cleaning 
operation because of preferential solution 
of the aluminum. This smut can be one or 
all of the following metals: iron, copper, 
silicon, manganese, or nickel. There may 
also be some magnesium hydroxide. All of 
the metals with the exception of silicon 
can be removed by immersion in a strong 
nitric solution at room temperature. The 
following acid dip is recommended: 

Nitric acid, conc., 36° Baumé _.. 2 gallons 
Water 1 gallon 

The dip should be kept in a chemical 
stoneware vat or crock and maintained at 
room temperature. The dipping time is 
from 10 to 30 seconds. Long immersions in 
this acid solution of the order of several 
minutes may passivate the surface suffi- 
ciently to prevent a uniform film from de- 
positing in the zincate solution. Lesser 
concentrations of acid can be used, as low 
as one volume of acid and one volume of 
water being satisfactory. However, it is 
suggested that, the stronger solution be used 
to permit drag-in of water until a 50%. by 
volume mixture is obtained. 

When alloys containing copper are dipped 
in this solution there will be a gradual 
build-up of copper. The copper concentra- 
tion may become so high that it precipitates 
on high purity aluminum or on magnesium- 
containing alloys. Thus, if high purity al- 
uminum and copper-containing aluminum 
alloys are being treated at the same time 
and the copper concentration is high in 
the acid solution, there may be difficulty 
due to replacement of copper upon the high 
purity aluminum alloy. To determine 
whether the copper concentration is too 
high, one need merely immerse a clean 
sheet of high purity aluminum in the acid. 
If no copper film-is noted after several 
minutes’ immersion, the copper content is 
low enough for satisfactory performance. 

The following solution potentials (meas- 
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ured against the normal calomel electrode) 
in air-saturated 2% sodium chloride solu- 
tion at 20°C were determined by Zeerleder: 
Aluminum, 99.39% __....------- -0.750 volt 
Aluminum of type Al-Mg-Cu — -0.60 volt 
Aluminum of type Al-Mg — -0.850 volt 

It is interesting to note that the zine 
potential measured under the same condi- 
tions has a value of -1.050 volt. Zinc, there- 
fore; will protect aluminum electrochemical- 
ly when exposed to strongly corrosive and 
conductive solutions or atmospheres. 

A simple method for determining wheth- 
er all smut has been removed or not is to 
rinse the part thoroughly after the nitric 
acid dip, make a cross with the finger on 
the surface, and allow it to dry. If the cross 
can not be seen after drying, smut remov- 
al was complete. Certain alloys may contain 
small amounts of silicon which can only be 
detected by this method. 

Alloys containing silicon must be bright 
dipped in a bath similar to the following: 
Nitric acid, conc., 36° Baumé _. 3 volumes 
Hydrofluoric acid, 48-52% 1 volume 

The dip should be kept at room tem- 
perature. 

This dip is used mostly for the cast al- 
uminum alloys and is required in order to 
secure good coatings on alloys containing 
silicon. Hydrofluoric acid is a dangerous 
acid physiologically and should not be per- 
mitted to come in contact with the skin. 
Good exhaust ventilation should be pro- 
vided. 

Selection of a container presents a prob- 
lem because almost all metals as well as 
ceramic ware are attacked by the solution. 
Rubber is unsuitable and decomposes rap- 
idly. Vinyl-type coatings are not attacked 
as rapidly but gradually decompose. Con- 
tainers made of specially treated graphitic 
carbon or wax-coated lead are recommend- 
ed. Polyethylene withstands this acid mix- 
ture. However, there has been difficulty in 
joining polyethylene sheets to make satis- 
factory tanks. There is some indication, 
however, that the material can be sprayed 
upon the walls of tanks to make a satis- 
factory coating. If a metal tank is to be 
wax coated, it should be made of stainless 
steel which is much more slowly attacked 
than is plain steel. 


Modified Zincate Solutions 


The success of this process has been due 
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to the use of very concentrated sodium 
zincate solutions containing a considerable 
excess of sodium hydroxide to repress zinc 
ion formation. 

Satisfactory solutions have~zinc contents 
ranging from 8 to 10 oz/gal and sodium 
hydroxide contents of from 40 to 60 oz/gal. 

One process used commercially employs 
copper in the form of a complex ion.* 

The zincate solution is used at room tem- 
perature, preferably between 70 and 80°F. 
Its concentration can usually be controlled 
by means of density measurements. 

The work to be treated should be agitated 
when it first enters the zincate solution 
to displace the water film. The length of 
time in the solution depends upon the al- 
loy and must be determined empirically. It 
varies from 10 seconds for pure aluminum 
alloys to one or more minutes for copper- 
containing alloys. Silicon-containing cast 
aluminum alloys are usually given a rela- 
tively short treatment of 5 to 10 seconds. 

The aluminum should not come into elec- 
trical contact or be in an electric circuit 
with the steel tank because under such con- 
ditions it will become anodic to the steel 
and a satisfactory zinc film will not be 
formed. Steel or stainless steel tanks are 
more suitable than tanks of ceramic ware 
since there is danger of cracking of ceramic 
ware because of the heat of formation of 
sodium zincate and the heat evolved on 
solution of the sodium hydroxide. 

The zinc film should be uniformly gray. 
A spotty appearance indicates that the pre- 
treatment is not satisfactory. 


PLATING UPON THE ZINC FILM 


The following metals have been plated 
satisfactorily upon the zinc film: silver, 
copper, brass, nickel and cadmium. 

The ideal pH range for plating upon the 
film is from 6 to 10. Solutions that are 
highly alkaline such as the cyanide-zinc 
solution or sodium stannate tin solution can 
not be used for plating upon the zinc film. 


Silver Plating 


Silver plating can be done very satisfac- 
torily directly upon the zinc film. The work 
should be first struck in the usual strike 
solution containing approximately 0.3 oz/ 
gal of silver cyanide and 12 oz/gal of po- 
tassium cyanide; operating temperature, 
70-80°F; current density, 10-40 asf; time, 
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30 seconds to 2 minutes. It is then plated 
in the usual silver plating bath. 


Copper Plating 


Cyanide copper plating solutions can be 
used. However, it is recommended that the 
free cyanide be maintained below 0.4 0z/ 
gal, and that the pH be not higher than 
10.5. The initial current density can be 
from 10 to 30 asf for the first minute and 
should then be adjusted to the normal oper- 
ating current density of the copper solution 
used. There is a tendency for the pH of the 
solution to rise gradually due to drag-in 
of the zincate solution. It can be lowered by 
the addition of a dilute solution of tartaric 
acid. The optimum temperature range is 
from 80 to 90°F. 

High pH, high free cyanide and high 
operating temperature all contribute to 
blistering of the deposited copper. 


One very successful bath for depositing 
copper upon the zinc film is the copper 
pyrophosphate plating solution.5 The pH 
of this solution, 7.2-7.5, is only slightly on 
the alkaline side and, therefore, no diffi- 
culty is experienced with high pH. The 
operating temperature ranges from 110 
to 140°F, and current densities from 10 
to 40 asf are used. Solutions of this type 
should be air agitated. The deposits ob- 
tained are relatively bright and permit 
reasonably bright subsequent nickel plated 
coatings to be deposited. The solution also 
appears to have good throwing power. 


Fluoborate solutions have not as yet been 
investigated for plating upon the zinc film. 


Nickel Plating 


It is possible to nickel plate directly 
upon the zinc film using ammoniacal nickel 
solutions® which have good throwing pow- 
er. Their chief drawbacks are relatively low 
limiting current density and tendency for 
the deposits to be somewhat hard. 


Nickel from standard solutions is usually 
deposited upon a copper plate applied in 
either the cyanide type copper solution or 
the pyrophosphate type solution. The cop- 
per undercoat should be approximately 
0.0001 in. thick if it is not buffed. 

There have been occasional cases of se- 
vere pitting of nickel deposited from a 
Watts type solution upon a thin copper 
plate, probably due to the physical contour 
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in acrobatics 
it’s balance 


In metal cleaning, too, balanced 
cleaners are required. 

The balanced composition of Wyan- 
dotte Metal Cleaners gives long life to 
solutions and permits lower concentra- 

tions, so that cleaning is economical. This 

balance makes Wyandotte Compounds clean 

faster and more efficiently, resulting in econ- 

omy through increased production and fewer 
rejects. 

You get diversified applications from Wyandotte 

Metal Cleaners because of balanced formulas. They 

contain ingredients for water conditioning, saponifying, 

emulsifying, wetting action—plus the ingredients for a 

long pull. They give better rinsability. 

Wyandotte Metal Cleaners give satisfaction in a// cleaning 

—direct and reverse current cleaning of steel, brass, copper, 

magnesium, and die castings . . . still tank . . . pre-soak cleaning. 

They remove any soil from any surface in preparation for any 

finishing operation. 

Let your Wyandotte Representative tell you more about the advan- 

tages of Wyandotte balanced Cleaners. He’s always at your service. 


WYANDOTTE CHEMICALS CORPORATION 


J. B. Ford Division, Wyandotte, Michigan , andoite 
Service Representatives in 88 Cities Y 


REG. U.S. PAT. OFF. 
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Series #2 


HOW TO JUDGE A RACK 


LL too often racks are judged solely by price while vital construc- 

tion features receive little or no consideration. Some are overlooked 

because they are hidden by coatings... others, because their true 
importance is not recognized. 


The following questions, used as a check list when buying racks, will 
insure consideration of major factors important to best rack performance 
and life. They cover construction and design features found in “specs” 


written by important, shrewd buyers of racks who “know the value of 
a dollar”: 


1. Will the design give quickest loading and unloading of the work ? 


2. Will the design give proper metal distribution so specified minimum weight 
of plate is obtained without over-plating of exposed areas? 

3. Will cross-sections of current carrying bers be adequate for (a) proper 
current distribution? (b) preventing local over-heating that promotes rapid 
failure of coatings? 





4. Will current shields and intermediary or auxiliary anode features be 
properly provided when necessary? 


5. Because copper has five times greater conductivity, will its use be max- 
imum and brass minin.um? 


6. Will templates be used in drilling to insure perfect construction and tight 
joints? 


7. Will segments be riveted for strength and cleaned before joining so current- 
robbing oxides cannot form, then silver or soft soldered for highest 
conductivity? 


8. Will coatings and insulation used give maximum service for the operating 
conditions? 


9. Will edges be rounded for maximum adhesion and protection of coatings? 


Apply these questions to the construction of any Nankervis rack... not 
only will the answers be positive ... but they will disclose the improve- 
ments of these features that insure the plus values of Nankervis racks. 


For rack quotations send samples or prints 
of parts and dimensional prints of tanks. 


id e 
GEORGE iy Oe eee 


5442 Second Avenue, Detroit 2, Michigan 
COMPLETE METAL FINISHING EQUIPMENT 
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of the finely etched surface. Wetting agents 
and hydrogen peroxide in the nickel solu- 
tion do not completely overcome this pit- 
ting difficulty, and some of the poor corro- 
sion tests obtained with nickel plated alum- 
inum may have been due to fine pitting. 
This pitting can be overcome by applying 
a heavy copper coating of the order of 
0.0003 in. or more, buffing the copper coat- 
ing and then nickel plating upon the buffed 
copper. This is an excellent method for pre- 
paring aluminum for bright nickel plating. 


Chromium Plating 


Some cases have been reported of direct 
chromium plating upon the zinc film with 
results not entirely satisfactory. It is recom- 
mended that chromium plating be applied 
after copper or nickel plating. 


Brass Plating 


Brass can be plated successfully without 
a copper undercoat. The pH of the solu- 
tion should be kept below 10.5 and, in gen- 
eral, the same precautions are taken as 
with copper cyanide plating solutions. 


Cadmium Plating 


Cadmium can be plated upon the zinc 
film. However, in most cases, a cadmium 
strike solution must be used containing 
about 2 oz/gal of cadmium and 8 o0z/gal 
of total sodium cyanide. Following about 
one minute plating in this solution, work 
can be transferred to a standard bath. 


References 


1 ‘Wm. J. Travers, U. S. Patent No. 1,971,761, 
Aug. 28, 1934. 


2 Wm. H. Bowden, U. S. Patent No. 1,988,645, 
Jan. 22, 1935. 
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H. Bengston, Trans. Electrochem. Soc. 88 
(1945) ; Private communication, A. W. Hoth- 
ersall. 
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“‘Alumon”’ Process, Enthone Co., New Haven, 
Conn., U. S. Patent No. 2,142,564. 


a 


A satisfactory process is sold by United 
Chromium, Inc., New York, N. Y. 


o 


A satisfactory ammoniacal solution is mark- 
eted by Zialite Corp., Worcester, Mass. 
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D OILERS 


ANbUAL. 











LOWEST COST 
DEGREASING 


hocause 


Each D’OILER is engineered to 
the job and built with the most 
advanced design features. 


For example, the unit shown above 
—a three dip automatic for batch 
degreasing of small parts — is 
equipped with automatic controls 
for conveyor, condensate, make- 
up solvent and heat supply lines. 
These are only a few of the many 
modern features which contribute 
to the efficient, low cost cleaning 
that distinguishes D’OILER per- 
formance. 

Our long, specialized degreasing 
experience is at your disposal. 
Write us in detail about your prob- 
lems. 


MECHANICAL PROCESS CO. 


P.O. Box 88 South Orange, N. J. 
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1. THICK COPPER DEPOSIT 





2. SMOOTH SURFACE 
3. WITH SPEED! 


















UNICHROME ALKALINE COPPER PLATING 





NE user of Unichrome Copper gets 

a .001-inch deposit on a steel prod- 
uct of difficult shape—in 25 minutes! 
Another deposits a .0003-inch copper 
plate over assorted zinc die castings for 
the automotive industry —in 11 minutes 
—and the copper deposit is so smooth 
that it goes directly to the nickel tank 
without buffing! In these, and other 
similar cases, work comes from the tank 
in glistening perfection...no pitting, 


-nodules or burns visible. 


.---combines all three! 





Unichrome Copper has proved itself in 
plating all types of work—steel, zinc, 
aluminum—manually processed or fully 
automatic. It speeds up production two 
ways: high current density cuts plating 
time...smoothness of ductile deposits 
cuts buffing time. 

We will gladly give you full details 
to show you why Unichrome Copper 
is being specified for installations of 
over 10,000-gallon capacities. Write for 
leaflet UC. 


Unichrome sblhaline Copper 
ow" UNITED CHROMIUM 


INCORPORATED 


51 East 42nd Street, New York 17, N. Y. 
Detroit 7, Mich. » Waterbury 90. Conn. + Chicago 4, Ill. + Dayton 2, Ohie 


OTHER U. C. PRODUCTS AND PROCESSES: Chromium Plating * Porous Chromium « *Unichrome 
Dips * *Unichrome Strip * *Anozinc Compounds * *Unichrome Rack Coating * *Unichrome Stop-Off 
Lacquers and Compounds « *Unichrome Clear and Pigmented Lacquers « *Ucilon Protective Coatings 

*Trade Mark Reg. U.S. Pat. Off, 
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THE ADHESION OF ELECTRODEPOSITS 
IV. CORRELATED ABSTRACT OF COMMENTS ON METHODS FOR 
MEASURING THE DEGREE OF ADHESION 
A. E. S. Research Project No. 3 


Project Director: A. L. Ferguson 


Chemistry Department, University of Michigan 
Ann Arbor, Michigan 
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The Grinding Wheel Test 


ROM the private communications, it is 
evident that this is one of the most 
commonly used qualitative tests. It is gen- 
erally considered about the most drastic 
test in existence and will show lack of sat- 
isfactory adhesion when other tests fail. The 
procedure used by C. F. Nixon is typical: 
“Use has been made of a grinding wheel 
test in which a plated part is held against 
a high speed coarse wheel in such a fash- 
ion that the cut is made from an edge 
and enters at a slight angle. The effect is 
to give a series of lifting impacts to the 
plate. If no part of the plate (usually 
nickel in this case) lifts from the base 
metal, the adhesion is declared satisfactory. 
“A variant of the grinding test was ap- 
plied when worn parts plated back to di- 
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mension were ground to finish size. While 
the procedure was not applied primarily 
as an adhesion test, it very definitely indi- 
cated that the method of surface prepara- 
tion was satisfactory. In many cases por- 
tions of the plate were entirely ground 
away without plate separation.” 

R. B. Saltonstall, Technical Director of 
The Udylite Corporation, made some inter- 
esting comments on the method: 

“There is a knack to using this test which 
makes it difficult to describe. It is acquired 
only after some experience and the test is 


- far from quantitative. The ductility of the 


deposit is a rather important factor in 
evaluating the results. If the deposit is 
extremely brittle, it will simply break off 
at the point of contact with the grinding 
wheel rather than pull away from the 
base metal.” 
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The Cathodic or Electrolytic Test 


Cathodic treatment in which hydrogen is 
liberated at high current densities was 
mentioned by a few correspondents. A 
very thorough investigation of the possi- 
bilities of such a method was reported by 
A. W. Hothersall: 


“The possibility of using this method to 
demonstrate poor adhesion of nickel coat- 
ings on other metals has been explored. 
As a preliminary step, the effect of condi- 
tions (composition of solution, current 
density, temperature and properties of 
nickel deposit) on the rate of expansion 
of nickel was examined, since it was un- 
certain to what extent blistering or peel- 
ing was assisted by expansion of the de- 
posit or by pressure of gaseous hydrogen. 
Considerable differences in the rate of ex- 
pansion were found with different condi- 
tions of cathodic treatment and with dif- 
ferent types of nickel deposit, but little dif- 
ference in the effect of these conditions 
on the blistering of poorly adherent nickel 
coatings on brass could be detected. 


“In subsequent tests, a solution of sul- 
phuric acid (5% by weight) was used. 
The efficacy of the test was examined by 
the use of two sets of nickel plated spe- 
cimens with strongly and weakly adherent 
coatings, respectively. No blisters were 
produced on the strongly adherent coat- 
ings even after cathodic treatment in the 
sulphuric acid solution for several hours. 
All poorly adherent coatings showed blist- 
ers after cathodic treatment in the sulphur- 
ic acid bath. The number and size of the 
blisters increased with the time of treat- 
ment. They were found to develop more 
quickly at high current densities and at a 
high temperature of the sulphuric acid 
solution. After some experimenting, it 
was found that the most suitable condi- 
tions for general use were: current density 
100 amp. per sq. ft., solution temperature 
60°C. Weakly adherent nickel or nickel- 
chromium coatings on brass or steel were 
found to develop blisters in 5-15 minutes 
under these conditions. In general, after 
the electrolysis had been stopped, the spe- 
cimen would produce a crackling noise for 
some considerable time, whilst immediately 
after treatment quantities of gas could be 
seen spurting from the deposit through 
the film of liquid on the surface. It ap- 
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peared probable as a result of these tests 
that the blistering was chiefly caused by 
the pressure .of gaseous hydrogen which 
diffused through the nickel coating and ac- 
cumulated at the site of discontinuities 
between the coating and the base, forcing 
the coating away from the base. Exam- 
ples of the appearance of nickel and nickel- 
chromium coatings on brass after testing 
by this method are shown in Figs. 11 and 
12 respectively (our Figs. 7 and 8). 





Fig. 7. Nickel plate on brass after 
cathodic test. 





Fig. 8. Nickel-chromium plate on brass 
faucet outlet end after cathodic test. 
“The electrolytic test is limited in appli- 

cation to coatings which are permeable to 

hydrogen. Nickel or nickel-chromium coat- 
ings appeared to react satisfactorily to the 
test if weakly adherent. This behaviour 
was independent of the conditions of nickel 
deposition. Coatings of metal such as lead, 
zinc, tin, copper or cadmium which are 
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not permeable to cathodically discharged 
hydrogen are not suitable for testing by 
this method. Similarly, nickel coatings de- 
posited over an undercoating of a metal 
which is impermeable to hydrogen, for 
example copper, do not necessarily blister 
if weakly adherent. The test is thus lim- 
ited in application and is not suitable for 
general purposes.” 


The X-Ray Test 


This test was mentioned in only a few 
letters. A good brief statement concerning 
it is made by Vincent Mattacotti: 

“X-Ray examination will show voids be- 
tween the electrodeposits and the base 
metal. The usual X-Ray procedure of tak- 
ing a picture and then interpreting the 
developed film is followed. Since many 
heavy electrodeposits are annealed after 
electroplating, spots characterized by poor 
adhesion tend to lift due to the pressure 
exerted by occluded matter. The blisters 
thus formed are either visible to the naked 
eye or can be made visible with X-Ray.” 


L. E. Weeg remarks: 

“While I do not believe that the X-Ray 
method is satisfactory for general use, it 
does have real merit in special applica- 
tions such as the silver plated bearing, in 
which the deposit is thick as compared 
to the thin deposits used in decorative plat- 
ing, and for which a destructive test is 
prohibited. The most serious limitation is 
the necessity for X-Ray equipment which 
is not found in many laboratories.” 


The “Can Opener” Test 


This is a rather new method and prob- 
ably first developed by F. C. Mesle. In a 
recent communication Mesle states con- 
cerning this method: 

“The ‘can opener’ with a spring coil is 
satisfactory for thin deposits, since enough 
pressure could be applied to lift or break 
.010 in. thickness of silver. For thicker 
deposits it was ‘not satisfactory. A ‘can 
opener’ device can be used without spring 
coil and sufficient pressure applied to 
break almost any thickness of silver to de- 
termine if the adhesion is as strong as 
the tensile strength of the metal. The use 
of a tensile testing machine appears more 
satisfactory since it permits the bond 
strength to be expressed in psi. In bear- 
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ings the bond must hold when enough 
pressure is applied to break the deposited 
metal. If plating is done for decorative 
purposes or for protection against corro- 
sion of the base metal, such bond strength 
is not required but, in my opinion, still 
desirable.” 


The Jacquet Test 


A method similar in some respects to 
the “can opener” test was developed earlier 
by P. A. Jacquet. It has not been men- 
tioned except by A. Brenner. Work was car- 
ried out at the National Bureau of Stand- 
ards on this method which was interrupted 
before completion and has never been pub- 
lished. However, some very interesting in- 
formation was obtained, and since it has 
not been available heretofore and will not 
be published by the Bureau, a considerable 
portion of the above mentioned report is 
quoted here: ’ 

“The purpose of the research was to 
adapt Jacquet’s peeling method to the 
quantitative measurement of the adhesion 
on specimens already plated, rather than to 
use it as a laboratory tool for investigating 
adhesion. We used a 600 pound. Amsler 
testing machine to measure the force re- 
quired to peel the coating from the base 
metal. At the time we intended to make 
parallel tests by the Ollard method in or- 
der to correlate the force required to peel 
a coating with the actual tensile strength as 
measured in the Ollard test, but the re- 
search was interrupted. We made a few 
tests by the Ollard method for demonstra- 
tion only. 

“One of the necessary mechanical re- 
quirements of the Jacquet test is that some 
method be devised to take hold of the 
coating to initiate the peeling. In a labora- 
tory investigation of adhesion for which 
special specimens are prepared, a portion of 
the base metal can be treated to yield a 
separable deposit. For example, Jacquet 
dipped one end of the strip to be plated 
into a colloid solution, whereupon the sub- 
sequent copper deposit became non-adher- 
ent and permitted the peeling to be initi- 
ated. This method is not very satisfactory 
even for a laboratory investigation, because 
the colloid on the end might contaminate 
the rest of the strip on which good adhe- 
sion was desired; and, in certain prelimin- 
ary treatmen‘s such as bright dipping, the 
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colloid would be removed from the end of 
the strip. A more satisfactory method is 
to plate the end of the steel strip with 
a weak or poorly adherent layer of gold 
or silver, which can later be peeled from 
the base metal along with the subsequent 
deposit. In some cases the final coating is 
not adherent to the gold and may be 
peeled from it. Another method is to pre- 
pare the end of the strip with a coating 
of nickel or other metal in such a man- 
ner as to make it poorly adherent to the 
base metal, and thus to permit peeling to 
be initiated after the final plating opera- 
tion. 

“These methods are not useful to ini- 
tiate peeling on specimens which have al- 
ready been plated. We have used the fol- 
lowing methods for this purpose: 


(1) “A piece of spring steel is ground 
to a sharp edge and bolted to the speci- 
men as shown in the diagram (our Fig. 
9). The edge of the steel piece is placed 





ee 


“LP 


Fig. 9. Device for initiation of peeling on 
plated specimen for Jacquet test. 
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on the coating which is to be tested, and 
the coating is either removed in the vicin- 
ity of the edge or is scratched through. 
Then a thick layer of nickel 0.03 to 0.05 
in. thick is plated over the whole speci- 
men. The nickel coats over the steel at- 
tachment which then serves as a handle 
for starting the peeling of the original 
coating. 

(2) “Another method of forming a grip 
to the original coating is to remove a por- 
tion of the original coating by machining 
or with emery paper. Then the entire spe- 
cimen is coated with a thick layer of 
nickel. Since nickel coatings do not ad- 
here very strongly to roughly machined 
or emeried surfaces, the peeling can be 
initiated at that point and continued for 
the purpose of peeling off the remainder 
of the coating. These methods presuppose 
that the subsequent nickel coating can be 
made to adhere strongly to the original 
coating. In practice, with suitable cleaning 
procedures, this can be done. However, if 
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the adhesion of the original coating is very 
strong, then separation may occur between 
the first and second coating, in which case 
the measurement of the force required for 
the peeling would indicate that the ad- 
hesion was of a high order. By using these 
methods of peeling, the adhesion of coat- 
ings was measured on some of the panels 
prepared for one of the early A.E.S. pro- 
grams. 

“In the experimental work, nickel coat- 
ings deposited from a warm bath were 
used in thicknesses up to 0.05 in. The 
forces were measured in terms of kg per 
cm width, as usually a strip one centi- 
meter wide was peeled. The force required 
for peeling varied from a few to about 200 
kg per cm. 

“Table I gives some representative val- 
ues for nickel coatings on a few base 
metals. 


TABLE I 


ADHESION OF NICKEL COATINGS 
BY JACQUET METHOD 


Peeling Force 





Base Metal kg/cm 
Cast iron 3 
Malleable cast iron 25 
Extruded brass 90 
Cast brass 150 
Nickel brass 150 


“We have not been able to obtain a 
theoretical analysis of the forces involved 
in the peeling method, and hence have 
carried on the investigation empirically. 
It was found that both the force required 
to peel a coating and the amount of base 
metal removed in the peeling operation, 
increase with the thickness of the coat- 
ing. This is true for coatings which have 
been prepared in the same manner and, 
therefore, should have the same degree of 
adhesion. The removal of base metal in 
this instance is to be distinguished from 
the variation in the amount of base metal 
removed from specimens which have une- 
qual degrees of adhesion. In the latter 
case the amount of base metal torn ‘out 
might vary from zero for a low degree of 
adhesion to a maximum figure. 


“Table II gives examples of the effect of 


thickness on the detaching force and the 
amount of base metal removed. 
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FROM THE SMALLEST TO THE LARGEST SIZES 
FOR A WIDE VARIETY OF OPERATIONS. 








TABLE II 


EFFECT OF NICKEL COATING THICKNESS ON PEELING 
FORCE AND BASE METAL REMOVED 











Thickness | Base Metal 
inch | 
0.016 | Cast Brass 
0.031 s a 
0.010 Copper 
0.029 a 
0.054 . 
0.011 Extruded brass 
0.035 = “i 
0.013 | Malleable iron 
0.025 = 

















Peeling Force Metal Removed 
kg/cm g/cm? 
100 0.018 
180 0.035 
50 0.017 
90 0.030 
135 0.054 
32 0.006 
55 0.009 
15 — 
25 a= 














“The greater force required to peel thick 
coatings does not necessarily prove that the 
adhesion of the thick coating is greater 
than that of a ‘thin coating. It is diffi- 
cult to see how the thickness of a coating 
would affect its adhesion. The observed 
effect. of thickness may be a result of the 
larger’ radius of bending of the coating 
where it makes contact with the base met- 
al, thus exerting force over a larger area 
than with the thin coating. The larger 
amount of base metal removed with the 
thicker coating may be a result of the 
stress at the interface being proportional- 
ly larger in tensile than in shearing or 
tearing stress, which latter are more likely 
to occur when a thin coating is peeled. 

“In order to determine definitely whether 
or not the effect of the thickness of coat- 
ing was mechanical, or whether it actually 
represented increased adhesion, an experi- 
ment was performed in which two nickel 
coatings, one 0.03 in. and the other 0.08 
in. thick were plated over 0.03 in. thick 


copper. An attempt to peel the copper from 
the nickel was not successful as the cop- 
per sheet tore. 

“Since the adhesion between coating and 


-base metal is not highly reproducible, ex- 


periments were made to test the effect of 
the thickness of the coating on the force 
required for peeling, by soldering copper 
strips of various thicknesses to a metal 
base. The adhesion obtained in this manner 
might be more reproducible than that ob- 
tained by plating, and might be indepen- 
dent of the thickness of the upper strip. 
The data in Table III show that an in- 
creased force is required to detach thick 
soldered strips. The detaching force seemed 
roughly proportional to the square root of 


the thickness of the strip. However K. G. 
Soderberg 


(unpublished communication) 
pointed out that a better proportionality 
was obtained with T?/3 and that an in- 
spection of Table II showed the same re- 
lation to hold for nickel deposits on cast 
and extruded brass, copper, and malleable 


TABLE III 


FORCE REQUIRED TO DETACH STRIPS OF COPPER 
SOLDERED TO STEEL 















































: Force, kg/cm “Constant” 
Thickness, T wows ‘ 
sails (Tem) 2/3 Soldering Method F/T2/3 
cm inch ; P 2 z bs 
0.013 0.005 0.055 bse 15 90.4 136 
0.041 0.016 0.119 9 12.5 " 956 105 
0.079 0.031 0.184 16.1 26 87.5 141 
0.127 0.050 0.253 — 5 8 — 138 
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TABLE IV 
ADHESION OF NICKEL ON BRASS 





























Cast Brass Extruded Brass 

Pretreatment Peeling Base Metal Peeling Base Metal 

Force Removed Force Removed 
kg/cm g/cm? kg/cm * g/cm? 
Cathodic cleaning 150 0.035 55 0.009 
Pumice scrub 33 0.001 18 0.001 
Emery paper rubbing 5 0.001 23 0.001 
Bright dip (HNOs, etc.) 180 0.043 66 0.009 

















iron, for which the constants expressed in 
metric units are about 910, 540, 310, and 
150 respectively. This empirical rule can be 
used to correct for the varying thickness of 
coatings used in the peeling tests, or the 
constant itself can be used as a.measure of 
adhesion, as it is independent of the thick- 
ness of the coating. 

“The effect of various pretreatments of 
brass base metals is shown in Table IV. 

“In Table V some correlation is shown 


TABLE V 


COMPARISON OF ADHESION 
TESTS FOR NICKEL ON STEEL 


Thickness of nickel plated 0.003 inch 
Peeling Force 





kg/cm Qualitative Test 
5 Separation on bending 
18 Separation on bending or 
chiseling 
55 Slight separation on bend- 
ing; separation on chis- 
eling 
101 Slight separation on bend- 
ing; separation on chis- 
eling 
150-180 No separation on chiseling 
or bending 


between the force required to peel a nickel 
coating and the results of qualitative ad- 
hesion tests which involve (1) bending the 
specimen back and forth until it breaks, 
and (2) use of a hammer and sharp chisel 
to initiate separation. The iatter is a more 
severe test than the former when thick 
coatings are involved.” 


The Explosion Test 


In the communication from C. H. Green- 


all, Lt. Col., Ordnance Dept., Frankford 
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Arsenal, mention was made of this recent- 
ly suggested unique method: 


“Recently this Arsenal had the pleasure 
of assisting Dr. A. Brenner, of the National 
Bureau of Standards, in a study of a 
method of measuring adhesion by exploding 
a primer charge in a groove cut through a 
nickel deposit. [ am sure you will be able 
to obtain the details of this method upon 
request to Drs. Brenner or Blum.” 


The combined report of W. Blum and A. 
Brenner contained the following remarks 
on this method: 


“Last year some experiments were begun 
in an attempt to use the force of an ex- 
plosive to measure the degree of adhesion 
of coatings. In work done on the electro- 
plating of gun bores, it was found that un- 
less the adhesion was perfect, the coatings 
would be detached during firing. It there- 
fore seemed as if a method could be work- 
ed out on the basis of this observation. 
Several preliminary trials were made at 
Frankford Arsenal, but we have had to 
postpone further studies until war work 
becomes less pressing. 


“The specimens for the explosive test 
were prepared so as to have varying de- 
grees of adhesion, particularly relatively 
low adhesion. These samples were prepared 
by plating the steel with a flash of nickel; 
immersing it ina very dilute solution of 
potassium dichromate, the concentration of 
which was varied to obtain different de- 
grees of adhesion; rinsing, and returning 
it to the nickel plating bath. Cross lines 
penetrating the coating were then put on 
the specimen and a caliber 50 (0.5 inch) 
primer was exploded, either in contact 
with the specimen where the lines crossed, 
or slightly above the surface of the speci- 
men. The primer was exploded by dropping 
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a weight on it. In several instances, the 
primer caused the coatings having poor ad- 
hesion to peel in the region of the cross 
lines, but it did not consistently pick out all 
the specimens having poor adhesion. It is 
believed that the explosive force of the 
primer was not sufficient, because, if a 
30 caliber primer was used, none of the 
samples peeled. In further experiments, we 
plan to use something in the nature of a 
dynamite cap, which can safely be set off 
by a battery. It explodes with a deton- 
ation, and should give sufficiently local 
gas pressure to disrupt the coating, while 
a caliber 50 primer does not produce a 
true detonation. It is advisable to try the 
most intense forces at first, and then by 
increasing the distance between the speci- 
men and the explosive, or by diminishing 
the charge, to standardize the method. One 
difficulty is that the surface of the metal 
may become so blackened that it will be 
difficult to determine the condition of the 
coating.” 


The B. N. F. Impact Test 


Another new method which has aroused 
considerable interest recently was developed 
by A. W. Hothersall, in England. A de- 
scription of the method appeared in the 
May and June issues of Metal Finishing 
(see also MontHty Review 32, 1148 
[1945] ). Naturally not many comments 
have been received so far, as few people 
have had the opportunity to make tests. 
Those which have been received give the 
impression that the method is limited in 
its application to about the same extent as 
the burnishing method which it might re- 
place. The following is from the combined 
report of W. Blum and A. Brenner: 


“We have tried the vibrating hammer 
method recently developed by A. W. Hoth- 
ersall, using both an electromagnetic and 
a mechanically driven vibrator. We were 
unable to blister a coating unless the ad- 
hesion was so poor that the coating was 
readily peeled with the fingers. Therefore 
the method does not seem suitable for 
testing commercial products which have 
any appreciable degree of adhesion. The 
vibrator did not blister coatings which had 
failed in service by peeling.” 


Hothersall refers to this method as the 
“B. N. F. Adhesion Test”. In a recent 
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letter he has the following to say: 


“The work that we have done on this 
subject, described in Jl. Electrodepos. Tech. 
Soc., 19, 49 (1944), resulted in the de- 
velopment of an apparatus which is de- 
signed to select non-adherent coatings. The 
problem becomes complicated. as soon as 
the coating has some adhesion to the 
base, and we have not succeeded in finding 
any universal test. Though it is admittedly 
of limited value, it is likely to fulfil a 
useful purpose, because we have been able 
to pick out with this tester quite a few 
commercially plated articles which ap- 
peared satisfactory but whose coatings had 
no adhesion. The tester probably does no 
more than a skilled man can do with a 
burnishing or scraping tool but it has the 
merit of being a standard apparatus de- 
signed to produce the same result when 
operated by different people. This method 
has been adopted in the British Standard 
Specification, 1945, No. 1224, for “Electro- 
plated Coating of Nickel and Chromium”. 

The illustrations in Figs. 10-12 show 
blisters produced by the B.N.F. tester. 





Fig. 10. Blisters produced by B.N.F. test 
on nickel plated aluminum. 





Fig. 11. Blisters produced by B.N.F. test 
on bright nickel plated lock frame. 
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Fig. 12. Blisters produced by B.N.F. test 
on brass door handle. 


The Burgess Battery Company, Handi- 
craft Division, makes a device called the 
Vibro-Tool. It is the opinion of the rep- 
resentatives of this company that this tool 
could be used for the test as well as the 
one made by the W. Canning & Company, 
Ltd., in England. The Burgess Company has 
contributed a Vibro-Tool for experimental 
purposes. 


The Ollard Test 


The only quantitative method, the results 
of which can be expressed in pounds per 
square inch, was first described by E. A. 
Ollard in 1925. Since that time a few 
changes have been made by others which 
have materially improved the accuracy, but 
it is still known as the Ollard method and 
a variant as the Micro-Ollard method. 

The literature survey showed that it is 
extensively used, but largely for research 
purposes. It takes too much time, requires 
too much expert machining and too expen- 
sive equipment to become generally used 
on production parts. 

Numerous references have been made to 
it in the private communications. Some of 
the comments are given below: 

A. H. DuRose (Harshaw Chemical Co.) 
states: “Methods such as the Ollard test, 
while giving ‘comparable’ results, do not 
tell a plater whether with his particular 
electrodeposit, base metal and method of 
cleaning and pickling he is obtaining good 
or poor adhesion and consequently he must 
rely on filing, grinding or bending tests.” 

C. L. Faust (Battelle Memorial Insti- 
tute) states: “For securing information on 
the effect of surface treatments and clean- 
ing prior to plating we have used what is 
essentially the Ollard method.” 

R. O. Hull, R. O. Hull & Co., has the 
following comment: “In my opinion the 
most accurate method available for meas- 
uring adhesion is the Ollard test. It is un- 
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fortunate that this test has such limited 
application. For example, I do not believe 
that it can easily be made adaptable to 
the soft metals such as cadmium, tin, lead.” 
The International Nickel Company has 
probably done as much work as anybody 
else in this country on the problem of 
adhesion. W. A. Wesley commented: 


“We have done little with qualitative 
methods because we think their use makes 
for a waste of time. I am enclosing a copy 
of Roehl’s paper on ‘Adhesion of Nickel 
Deposits’ which describes the test we reg- 
ularly employ. I may also mention that B. 
B. Knapp has devised a quantitative tensile 
test for adhesion applicable to coatings on 
sheet metal. He is now preparing a paper 
which will disclose the details.” 


The letter from E. J. Roehl contained 
the following comments: 

“We have further refined Ollard’s meth- 
od and hope to have sufficient data shortly 
to warrant publication. We are quite satis- 
fied with this test and with a similar test 
for sheet specimens, so that our work has 
been confined almost entirely to pre-treat- 
ment methods for good adhesion.” 


The Micro-Adhesion Test 


One of the largest manufacturers of au- 
tomobiles has modified the Ollard method 
into what is known as the Micro-Adhe- 
sion Test. A communication contains the 
following information: 


“Up to the present time we have ap- 
plied the Micro-Adhesion test to silver and 
nickel deposits on steel. It appears from 
our experience that it is necessary to have 
a plate thickness after machining of at 
least twice the wall thickness of the test 
specimens. This wall thickness, as derived 
from the prints, will be between 0.009 and 
.0105 in. When lower thicknesses of plate 
are applied, it is possible, after machining, 
to plate specimen to the necessary .021 in. 

“There is no detrimental effect of in- 
creasing the thickness of the plate beyond 
.021 in. Below this thickness, if the adhe- 
sion is good, the deposit will fail in shear 
instead of tension. When this occurs the 
value obtained is inevitably lower than it 
would be if the failure were in tension. This 
test, then, measures the adhesion only 
when the bond strength is less than the 
tensile strength of the weaker of the two 
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WOWOUR POLISHERS 
CAN cAll6d A, 
MUMMY, 





NEW ADVANCE BY GRIPMASTER 
LOCKS Oll7 NO\STURE 


YES! You, too, can keep production in high gear regardless 
of the weather. Moisture in the air no longer need present a 
problem to your polishers. Now a new technical advance by 
Gripmaster locks in the emery . . . locks out humidity . . . gives 
you amazing new “vise-tight” adhesive action in every kind 
of weather! 


To discover for yourself how your plant can cash in on 






this surprising new boon to greater and more 


master today! 


A few jobber territories 
still available. 


GRIPMASTER DIVISION IN CANADA: 
Michigan Bleach & Chemical Co. Nelson Chemical Co. 
12345 Schoefer Highway Windsor, Ontario 


Detroit 27, Michigan 

Please send us a generous free sample of Gripmaster, fortified against humidity. 
COMPANY. 
ATTENTION 
ADDRESS. 
CITY. STATE 
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" IN CHROMIUM PLATING 


e « » MADE EASIER! 





WHAT UNITED CHROMIUM 
TECHNICAL ASSISTANCE 
MEANS TO LICENSEES 


Research and Testing Facilities 
which have consistently weeded 
out improper plating procedures 
...discovered more economical 
methods. Our laboratories help 
you maintain high plating stand- 
ards, 


Extensive surveys made of your 
plating production facilities and 
methods. You are furnished ad- 
vice on space and equipment 
required, drawings of plating- 
room layout and plating fixtures, 
and instruction sheets covering 
special processes. 


Field Engineers to check installa- 
tion of equipment, supervise 
make-up of solutions, instruct 
your operators, and start -pro- 
duction . . . costly experimenta- 
tion is cut down .. . output 
speeded up. 


Write for the full details. 
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Get a fast start too, 
with the technical assistance of 
this Chromium Plating pioneer 


With the return of chromium plating for consumer 
goods, the metal finishing industry is getting ready 
to go full speed ahead. New products, new proce- 
dures and, above all, an impatient market... all- 
build up knotty problems for many a plating room. 


United Chromium helps manufacturers lick these 
problems . . . without delays, costly errors or 
“headaches.” 


What’s more, this assistance takes into account 
individual requirements. Some plants, new to chro- 
mium plating, may not have the knowledge or the 
correct equipment, for profitable plating. Others, to 
step up efficiency, may need to modernize plating 

rocesses. Whatever your problem, draw on the 
ong years of United Chromium experience, 


(> UNITED CHROMIUM 


INCORPORATED 
51 East 42nd Street, New York 17, N. Y. 
Detroit 7, Mich. + Waterbury 90, Conn. + Chicago 4, tll. - Dayton 2, Ohio 
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metals. When it is higher, failure occurs 
either in the plated metal or the base 
metal. This test could be applied to any 
combination of base metal and deposit 
providing both can be machined. We es- 
timate the accuracy of the method to be 
+3.5%. Actual duplicate runs have varied 
from .4% to 4.5% from the mean. 


“Heat treatment will have no effect on 
the accuracy of the result; however, ten- 
sile failures of specimens which have been 
annealed will naturally occur at lower val- 
ues, Thin underlying layers or ‘flash’ 
coats have no effect on the accuracy of 
the values obtained. The result is simply 
the tensile strength of the weakest layer 
or bond in the system.” 


The Solder or Adhesive Test 


A highly desirable quantitative method 
is one in which there is attached in some 
manner a handle to the deposit, or possibly 
two handles, one to the deposit and the 
other to the base metal. The handle and 
the base metal or the two handles are 
held in a tensile machine and the bond 
strength determined in pounds per square 
inch. One of the first methods for the de- 
termination of adhesion was of this type. 
It is known as the Burgess method and 
was proposed by C..F. Burgess in 1905. 
The method as used by him consisted in 
soldering, by means of a low-melting sold- 
er, a copper lug about one-half inch in 
diameter to the surface. Special arrange- 
ment was used to prevent the solder from 
flowing on the zinc surface. A spring bal- 
ance was used to record the pull necessary 
to separate the plug from the iron base 
metal. Burgess appreciated the fact that 
the high temperature required might in- 
fluence the adhesion. It was his opinion 
that the heating would decrease the adhe- 
sion of an electrodeposited metal. Be- 
cause of this objection, the method was 
practically discarded until a few years 
ago. Recently, after heating had been spe- 
cified as an adhesion test, in some in- 
stances by the Government, the method 
has been revived and is being fairly ex- 
tensively used, in some instances as a 
quantitative method. After the soldering 
procedure had been discredited, several 
other devices such as cements and adhe- 
sive tapes employing the same basic prin- 
ciple were used and are still being used. 
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Many of the private reports contain remarks 
concerning such tests. 


R. A. Ehrhardt reports as follows on 
the solder method used by Bell Telephone 
Laboratories: 


“We are not interested in obtaining ad- 
hesion much greater than the strength of 
50-50 lead-tin solder, and as our plating 
techniques improved we found that all of 
our joints were breaking in the solder. 
Consequently, we have stopped making 
quantitative tests and test by making sol- 
dered joints to the surface of the panel, 
breaking them and observing whether the 
failure occurs in the solder or in the alum- 
inum-electrodeposit interface. In doubtful 
cases we attempt to resolder since the 
aluminum surface, if exposed, will not 
wet with solder. Since we have not made 
any tensile tests for some time, we do 
not have any sample joints available. 


“Concerning the effect of soldering on 
the normal adhesion of electrodeposits, 
we realize that it is subject to criticism. 
Our chief purpose in plating aluminum was 
to form soldered joints. We have every 
reason to believe that with many electrode- 
posited coatings, heating will lower the ad- 
hesion, particularly where the base metal 
contains absorbed gases which cause blist- 
ering. The temperatures required for soft 


“ soldering are, however, not very high and 


probably no higher than those developed 
in a surface during buffing. Heating to 
higher temperatures will, of course, cause 
alloying of the deposit with the base metal 
in many cases. It is difficult to predict the 
effect, since in some cases this will im- 
prove the adhesion and in others, such as 
zinc and copper, the alloy layers are brit- 
tle and poor adhesion results. Possibly 
some of the new adhesives will permit 
bonds to be made at lower temperatures 
and eliminate the temperature factor.” 


C. H. Sample, then also with Bell Tele- 
phone Laboratories, Inc., furnished addi- 
tional information on this work: 


“In Mr. Ehrhardt’s work, we were in- 
terested essentially in producing adherent 
and easily solderable coatings on aluminum 
surfaces, and he worked out a simple test 
by means of which one could determine 
whether or not the aluminum to coating 
bond was at least as strong as the solder 
employed. We were primarily interested 
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in soft solders, but I understand that in 
certain instances in which hard solders 
were employed as the bonding agent, adhe- 
sion values equivalent to the strength of 
the aluminum base metal were obtained. 


“In this method aluminum test speci- 
mens 4 in. x 1 in. x 1/16 in. were plated 
with the coating under investigation. The 
edges on the long sides were milled flat 
prior to plating. After plating, 1 in. x 
¥% in. x 1/16 in. pieces were cut from 
the 4 in. specimen and by means of 


.a suitable jig were soldered to copper 
.strips of the same dimensions, thus pro- 


viding a tensile test specimen 2 in. in 
length. Excess solder and coating were 
removed from the surfaces surrounding 
the joint, leaving a % in. x 1/16 in. rec- 
tangle of soldered coating to be tested. 


-Consistent results were obtainable by this 


method, although, of course, no adhesion 
strength data could be had higher than the 
breaking strength of the solder employed. 
When the break occurred in the solder, 
the adhesion of the coating was considered 
satisfactory.” 


R. O. Hull makes the following com- 
ments: 


“Some studies of adhesion was made at 
du Pont by the application of a strong, 
low melting point alloy and then determin- 
ing the relative force required to pull the 
plated metal from the base metal, with 
the adherent low melting point alloy as a 
handle or means for gripping the plated 
coating. It is quite possible that this meth- 


-od could be standardized to give repro- 


ducible values which may be translated 
into specifications.” 


Probably the most extensive and precise 
work of this type done recently, was in 
the Research Laboratories Division of Gen- 
eral Motors Corporation. W. M. Phillips, 
Head of the Electrochemistry Department, 
reports as follows: 


“The following is an outline of an ad- 
hesion test used to determine the bond 
strength between electrodeposited silver 
and the base metal. The test was designed 
chiefly for testing the relative adhesion of 
-010-0.15 in. thick deposits of silver, plated 
under various conditions. The test does not 
lend itself readily to testing the adhesion 
of thin deposits on complex shapes. It is 


~ doubtful that it could be applied to any- 
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thing except the special test pieces used, 
since a flat surface and an expendable 
test specimen are required. 

“The measurement of the bond strength 
of the electroplated silver is made as fol- 
lows: The top surface of the head of a 
half inch hex head bolt is ground and 
plated with silver to the required thick- 
ness. The surface of the silver is then 
ground, with light cuts to avoid flowing, 
and is then soldered to another similar 
surface or to an unplated, ground bolt 
head. The two bolts are then pulled apart 
in a standard tensile machine. The ultimate 
stress required furnishes a measure of the 
strength of the bond between the silver 
and the steel base. 

“The method as outlined has not been 
developed to the extent that it can be 
used to evaluate the strength of strong 
bonds of electroplated silver to steel. It 
can be used to show that the bond strength 
is greater than 22,000 psi and poor ad- 
hesion can be evaluated up to 22,000 psi.” 

A surprising number of the reports in- 
dicate a use of the simple qualitative test 
with an adhesive. The probable reason 
is the strong desire for a simple, quick 
and non-destructive test. Several of the 
more interesting ones are quoted below: 


R. V. Miner, Chief of the Crossbar Fin- 
ishing Department, Hawthorne Works, 
Western Electric Company, remarks: 


“Extremely poor adhesion has been evi- 
denced by raising the deposit with a piece 
of scotch tape.” 

H. Morrison, Cycle-Weld Division, Chrys- 
ler Corporation, expresses an opinion as 
follows: 


“We have not had very much experience 
in the use of adhesives for the purpose of 
determining the adhesion of metallic coat- 
ings. We have, in a few instances, been 
able to pull off cadmium and zinc plates, 
but are of the opinion that they were not 
indicative of the best plated coatings. 
However, it may be possible through an 
intensive study to employ adhesive joints 
in such tests.” 

C. F. Nixon lists the adhesive test among 
those used by him: 

“The adhesive test consists in covering 
a flat surface with an adhesive tape, al- 
lowing it to stand for 24 to 48 hours, and 
pulling it off. Poor adhesion can be de- 
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Abid yew WHITE” 


TYGON-LINED 
TANK 


There’s as much difference between 
asing a “white” Tygon-lined tank and 
an ordinary tank, in silver-plating, as 
there is between working in daylight and 
dark. With a “white” Tygon-lined tank 
you have real solution visibility, and 
clear-seeing to the bottom of the tank. 
You can tell quickly when to filter; you 
can see any parts that may have dropped 
to the bottom, which if overlooked could 
cause contamination. 

With Tygon-lined tanks you can be 
sure of freedom from sulphur contami- 
nation; you can be sure of cutting current 
losses to a minimum; you can be sure of 
stopping silver treeing-up on tank walls. 

Tygon, the chemically inert plastic, is 


Improves 
solution visibility 
e 


Prevents contamination 
e 





Cuts electrical losses 
co 


Stops treeing-up 


on tank walls 


applied in sheets #:” thick, by our own 
special process, to tanks of any size or 
shape, either at our plant or in the field. 


Tygon tank linings will resist any 
plating solution, have excellent electrical 
insulating properties, high abrasion resist- 
ance, operate perfectly at temperatures 
up to 175° F., and show no chemical 
deterioration with age. 


@ Tygon is your best bet for your next plating tank 


_ 


U. S. STONEWARE 


ince 1865 ¢ thon, Ohio 
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Two outstanding facts of ALL Promat products for the 
plating field are: 


\ / AT 2. The speed of operations is automatically stepped up, 


>. __<f due entirely to Promat products and methods of oper- 

Or maan ** ation. Naturally, with practically no rejects and faster 

operation, less production dollars are yeeded to produce quality plated 
products. 


A NEW BRILLIANT FINISH iY 
Pd 
PRO-SEAL meets the specifications of Refrig- 0 
erator Shelf manufacturers. Produces a long 
lasting, beautiful brilliant finish on ZINC plated 
shelving or parts. Inhibits formation of white 
corrosion particles on zinc in salt spray and humidity tests. 
Pro-Seal creates thousands of new uses and applications of PROTECTED 
bright ZINC or CADMIUM plated products—suitable for use on barrel plated 
parts—uses no current—simplifies production—can be hot rinsed or oven 
dried—easy to control and economical to operate. 


PROMAT No. 99 ZINC, using direct current only and making use of basic 
addition agent C42, offers a broad operating range for barrel plated or racked 
work. Allows efficient use of high current densities on racked parts, improves 
covering power, and increases production capacity of equipment. 

The Promat line now includes electro-cleaners for steel, die castings, and 
aluminum; soak cleaners; pickle aids; bright dips; pre-treat for stainless steel; 
“Z” Black; concentrated electrolytes; maintenance solutions; and addition 
agents for DC zinc and cadmium plating; the AC/DC cadmium plating pro- 
cess; Super-R and A/C copper process, and others. 


3) 


1. The quality of the finished product is definitely im- 
proved, with less effort and without special attention. 


ha 


Representatives in principal cities. Write today for further information. 


PROMAT DIVISION — Poor & Company 
851 So. Market Street Waukegan, Ill. 
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tected by this method. It is our thought 
that with a bonding material of high 
strength, actual measurements can be made 
of bond strength of a plated metal bond.” 


V. H. Waite, The McGean Chemical 
Company, offers the following suggestions: 

“Recently developed adhesives, which 
are said to give metal to metal bonds of 
great strength, might form the basis for 
a quantitative test which could be applied 
to simple shapes. After bonding suitable 
fixtures to the deposit and the base metal, 
the force required to separate them could 
be determined in a tensile testing machine. 


“Whether the bond provided by the new- 
er adhesives has sufficient strength, re- 
mains to be determined.” 


Suggested Experimental Work 


It will be observed that in some of these 
reports the opinion is expressed that there 
is a distinct possibility of developing some 
method along this line, not only as a quali- 
tative but also as a quantitative test for 
adhesion. Such a method should be com- 
paratively simple, fairly quick, non-destruc- 
tive and applicable to both thin and thick 
deposits. The limitations would be the ten- 
sile strength of the adhesive and its ad- 
hesion to the metal surfaces under test. 


One of the outstanding achievements 
during the war has been the development 
of unusual cements and adhesives. Some 
of the companies engaged in this work 
were contacted to learn their opinions re- 
garding the application of their cements to 
the measurement of adhesion of electrode- 
posits. It appears that none has as yet 
made such applications, but a keen inter- 
est was expressed. An offer of cooperation 
was extended, and in two instances sam- 
ples of material with instructions for use 
were contributed. 


One should not overlook the possibility 
of developing the use of heat or a sudden 
temperature change under carefully con- 
trolled conditions into a valuable qualita- 
tive or even a semi-quantitative test of 
practical value in production. However, 
work with cements and adhesives is prob- 
ably most promising. Experiments are now 
in progress along this line and the re- 
sults will appear in a later report. 
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FOR SALE 





SLIGHTLY USED 
BUFFS 


LOOSE & SEWED 
ANY QUANTITY 
ALL SIZES 


MICHIGAN BUFF CO., Inc. 
4054 BEAUFAIT AVE. 
DETROIT (7) MICHIGAN 











ACID AND ALKALI PROOF 
LININGS AND MORTARS 


ACID PROOF 
CONSTRUCTION 


THE CEILCOTE CO. 


Consulting and Research Engineers 


750 ROCKEFELLER BLDG. 
CLEVELAND, OHIO 
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Hi, | LF i ‘iia. 
— Efficiency — 


. «+. is your reward for using 


"Horizontal Plate” FILTERS 


In filtering plating solutions, 
the Horizontal Plate construction gives 
you “¢+¢+ @ 


* MICROSCOPIC FILTRATION — using diatomaceous 
earth, activated carbon, fibrous asbestos and other filter aids. 


¢ POSITIVE SUPPORT FOR FILTER MEDIA: paper, 


plastic or glass cloth, cotton, woolen or metal cloth, asbestos 
pads, etc. 


* PRESSURE TIGHT FILTRATION — no evaporation or 
leakage. 


* RAPID FLOW RATES * LONG CYCLES 


* HIGH QUALITY FILTRATE ¢ EASY CLEANING 
¢ LOW OPERATING COST 






Let us survey 
your filtration needs. 










SPARKLER Be - 
MANUFACTURING COMPANY “““‘gequiege 
274 Lake Street MUNDELEIN, ILLINOIS 
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By FRANK K. SAVAGE 


Chairman, Program and Educational Committee 


Methods of Preparation of Aluminum 
for Electrodeposition 


ELMER BENGSTON. Trans. Electrochem. 
Soc. 88, Preprint 25, 13 pp. (1945). 


Two general procedures are now avail- 
able for plating upon aluminum and its 
alloys. One depends upon the use of a 
preliminary, chemically applied coating of 
zinc, and the other upon a preliminary, 
electrochemically formed aluminum coat- 
ing. Methods for the application of these 
procedures are described in detail and 
the results obtained are evaluated. 

LeonarD E. WEEG 


Oxalic Acid Etching — A New Pre- 
Treatment for “Hard” Chromium 
Plating 


C. R. MAKEPEACE. Metal Industry (Eng- 
land) 67, 318-20 (1945). 


Etching of steel prior to hard chromium 
plating appears to (1) remove foreign 
material, e.g. rust or oxides, (2) remove 
the outermost “skin” of metal, and (3) 
provide microscopic roughening of the sur- 
face. 

A new etching process was developed 
which appears to offer many advantages 
over the sulfuric or chromic acid. etches: 
a one-half to one minute anodic treatment 
in ten per cent solution of oxalic acid with 
a wetting agent of the sodium aryl sul- 
fonate type at room temperature and six 
volts with lead or stainless steel cathodes. 
The part is transferred to the chromium 
tank without rinsing. Chloride contamin- 
ation of the etching bath is to be avoided. 
Current must not be applied until the part 
is completely immersed to avoid immediate 
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polarization and resulting shallow etch. 
The etch has been used for more than 
a year in the author’s plant and has proved 
very economical and reliable. 
L. M. Morse 


The Effect of Various Surface Treat- 

ments in Cleaning and Preparing Cop- 

per, Nickel and Steel for Chromium 
Plating 


WILLIAM M. TUCKER and ROBERT L. 
FLINT. Trans. Eelectrochem. Soc. 88, Pre- 
print 28, 21 pp. (1945). 


The Hull cell was utilized in a quantita- 
tive re-study of the reluctance of certain 
cathodes to accept a chromium deposit. 
Results of excellent reproducibility were 
obtained. It was concluded that the com- 
mercial methods of surface preparation 
evolved since the inception of chromium 
plating are adequate if certain limiting 
factors are duly considered. Neither copper 
nor steel were acutely sensitive to methods 
of surface preparation. A slight preference 
in covering copper could be given to a 
pre-dip in sodium cyanide or to a flash 
deposit of nickel. Steel could be anodical- 
ly processed to some advantage in chrom- 
ic acid, sulfuric acid, or a mixture of the 
two. With the exception of copper, the 
chief factors involved in the attainment of 
the widest bright range entailed the com- 
plete removal of oxide and other interfer- 
ing films from the cathode surface, fol- 
lowed by immediate chromium plating, 
utilizing precautions designed to prevent 
reforming of interfering surface films on 
contact with atmospheric or dissolved oxy- 
gen and chromic acid electrolyte. 

Leonarp E. WEEG 
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Magnesium-Copper Sulfide Rectifier 


SAMUEL RUBEN. Trans. Electrochem. 
Soc., Preprint 87-21 (1945). 13 pp. 


The construction and the preparation of 
the component parts of a dry magnesium- 
copper sulfide rectifier are described in de- 
tails. Hard, crystalline discs with pure cu- 
pric sulfide surfaces, prepared by sulfid- 
ing 15% zinc-copper alloy, are used in 
preference to the softer discs prepared 
from pure copper. Permanent low resis- 
tance of the contact to the sulfide is ac- 
complished by use of carbonized nickel 
or carbonized iron washers. During the 
electric forming process, the surface of the 
magneisum discs is converted into a film 
of magnesium sulfide and the adjacent 
cupric sulfide is converted to cuprous sul- 
fide. To protect the rectifier against deleter- 
ious effects of moisture, it is coated with a 
water proof and heat-resistant varnish. For 
the majority of applications, single-phase, 
full-wave bridge and three-phase, full- 
wave bridge rectifier circuits are used. The 
operation of the rectifier is purely elec- 
tronic. Performance characteristics are pro- 
fusely illustrated. 

LeonarD E. WEEG 


Chromate Passivation of Zine 


S. C. CLARKE and J. F. ANDREW. J. 
Electrodepositors’ Tech. Soc. 20, 119-138 
(1945) ; Metal Industry (London) 68, No. 
2 and 3 (1946). 


The authors report results of investiga- 
tion of coatings of the “Cronak” type. Ob- 
servations were made of the effect of sev- 
eral variables on the loss in weight, film 
weight, attack on zinc, and chromium con- 
tent of film. Based on laboratory results 
and published information, a recommended 
cycle is given. Some of the conclusions 
drawn are: 

1. With sodium dichromate constant at 
182 grams/liter, and varying the H,SO,, 
film weight was a maximum at 12 ml/l 
H,SO,. Films from high acid baths tended 
to be less adherent. 

2. The effect of varying the dichromate 
content was very slight. 

3. Dilution of solutions of this type to 
% or % strength leads to poor adhesion. 

4. The film, as produced, is hydrated, 
containing about 20 per cent water. 
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5. Heating this film at 100-200°C rend- 
ers it insoluble in hot distilled water. 
Heating the film, however, was shown to 
reduce its protective value, probably due 
to reduction of available soluble chromate. 

6. The normal iridescent film was re- 
ported to have a thickness of 0.00001 to 
0.00002 inch. 

7. Indications are that after standing a 
long time, these films become less soluble 
and that in the long run, the value of the 
film may be substantially that of an inert 
protective. layer. 


L. M. Morse 


Lead Coatings 


F. R. MORREL. Products Finishing 10, 
No. 4, 40-42 (1946). 


Since O. Eberling’s patent in 1888 on 
“Mode of Coating Iron Surfaces with 
Lead” many patents have been applied 
for. The various processes used for apply- 
ing lead coatings are: (1) hot dipping, (2) 
electroplating in acqueous solution (the 
electrolytes are listed), (3) spraying, (4) 
fusion, and (5) vaporization. 

Some of the 40 references listed in the 
bibliography are discussed briefly. A few 
of the peace time applications of lead 
coatings are mentioned. 


Raymonp F. Leprorp 


Electricity for the Plater IV 


D. A. COTTON. Products Finishing 10, 
No. 4, 66-70 (1946). 


This part of the series explains the prin- 
ciple of magnetic force in relation to the 
function of instruments for measuring volts 
and amperes. Nearly all direct current elec- 
tric meters are based on the galvanometer, 
in which a movable coil energized by cur- 
rent from the circuit is placed in the field 
of a fixed permanent magnet. The volt- 
meter is a galvanometer with very high re- 
sistance mounted in series with a movable 
coil winding, the ammeter is a shunted gal- 
vanometer wired in series with the electric 
circuit, and the millivoltmeter is a meter 
without the shunt which indicates thou- 
sandths of volts. 


Raymonp F. Leprorp 
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A Typical Industric! Filter 
Available in Sizes Up to 290 Sq. Pr. 
of Filtration Aree 


HERE 1S GOOD NEWS FROM THE PLATING FRONT! 


Industrial Plating Solution Filters are now coming equipped with AIRWASH — the new 
cleaning device that does a thorough job in a few minutes without opening the filter. You 
will welcome this new labor saving method of cleaning filters. The Industrial AIRWASH 
Device does a complete job of removing cake and sludge from filter cloths. There is no loss 
of time before starting the new filter cycle. Industrial Filters are furnished in sizes and models 


to fit your needs. Ask for our recommendations on the proper equipment to do your job better. 


SALT FOG 
Corrosion Test Equipment 


This modern instrument is designed to meet all requirements of latest “Salt Fog 
Testing Procedure Specifications” to determine corrosion resistance of plated, 
coated, lacquered or painted parts. 

Serious rejection losses on industrial finishes which must meet Army or Navy 
specifications are avoided by systematic tests with Industrial Salt Fog Test 
Equipment. 

STANDARD SIZES 

No. 148" long 26” wide 36” deep No. 3-30" long 18” wide 30” deep 
No. 2—36" long 24” wide 30” deep No. 4—24" long 15” wide 30” deep 
No. 6-14" long 12” wide 12” deep 


INDUSTRIAL FILTER & PUMP MFG. CO. 


1621-25 WEST CARROLL AVENUE CHICAGO 12, ELLINOTS 
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HEATING AND COOLING CONTROLS 
Low cost - Weigh accuracy 


From high speed copper to chrome, and anodyzing to cleaning and rinsing tanks, 
Sarco has a complete line of temperature controls. The cost varies according to the 
problem involved, but for the purposes illustrated the simple, inexpensive Sarco LSI 
Electric Control will do the trick. 


It combines accurate temperature indication with automatic control. It is used exten- 
sively for both heating and cooling because it costs less, is more reliable and because 
of the easy adjustment by thumb screw and the built-in dial thermometer. 


This is only one of the many Sarco plating controls which range from the low: cost 
Sarco Thermoton, for approximate control of cleaning and rinse tanks, to the highly 
accurate TR-21 regulator used on many automatic plating operations. 


Our representative can show you how others have solved plating problems similar 
to yours. 
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By DR. HAROLD J. READ 


Associate Professor of Metallurgy 
The Pennsylvania State College 


CHEMISTRY FOR ELECTROPLAT- 
ERS by C. B. F. Young. Chemical Pub- 
lishing Co., Inc., Brooklyn, N. Y. vi+205 
pages. Price $4.00. 


HIS little book, written with the 
worthy object of presenting the sci- 
ence of chemistry to the electroplater in 
clear and simple language, is a regretable 
example of rhetorical obfuscation as well as 
an unfortunate collection of factual and 
typographical errors. The author has been 
so inexcusably careless in his writing and 
proofreading that glaring errors appear 
with appalling frequency. 
Surveying the work as a whole one finds 
that the style is labored, the grammar is 
often more than a little questionable and 


the continuity of thought is destroyed by . 


the introduction of interpolated and some- 
times wholly extraneous observations. Most 
of the book:is written in short choppy 
sentences which are difficult to read and 
certainly do not result in the “clear and 
simple language” referred to on the dust 
jacket of the book. Such sentences as “Avo- 
gadro’s theory will help to understand the 
statement that the molecule of most gases 
consists of two atoms” form the basis for 
objection to the author’s grammar. 

More particularly, the most serious faults 
of this book are the numerous errors of 
fact and typography. The reviewer noted 
literally dozens in his first reading of the 
text — some are picayune, some serious, 
but all of them would contribute to the 
general confusion of a reader seeking to 
learn the elements of chemistry. 

Here is a cross-section of the kinds of 
errors which have been found: on page 4 
density and weight are confused; page 8 
is a veritable “black chamber” wherein 
equivalent weights are given as molecular 
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and atomic weights and the factor is left 
out of four percentage calculations; one 
could cite the burning of hydrogen in 
chlorine as reason for quarreling with the 
statement on page 11 relative to oxygen 
and fire; the statement on page 17 that 
oily rags are spontaneously combustible 
should be qualified; the definition on page 
27 which reads “The temperature at which 
a material melts is called the melting point, 
and a temperature at which a material 
boils is called the boiling point” is not 
very illuminating; two atoms of hydrogen 
and one atom of oxygen do not give two 
molecules of water (page 38); No is not 
the symbol for nickel (page 42); cyano- 
gen is written as C,N, on page 179 and 
as (CN). on page 180; KAu(Cu), is the 
formula given for an aurocyanide on page 
182; the manufacture of ferrochrome is 
confused with the preparation of chromium 
metal on page 184; chromic hydroxide is 
described as being very unstable on page 
185 while nothing is said of the stability 
of chromous hydroxide and a student might 
well infer that the latter is the more stable. 


These and many, many other errors make 
the book wholly unsuitable for either a 
classroom text or for self-instruction. It 
would only increase the burden on the 
teacher in the first case, and hopelessly 
mislead the student in the second. 


Although the author has tried to make 
his points clear he occasionally brings in 
ideas which may be puzzling to the begin- 
ner for whom the book was written, e.g., 
reference is made to 760 mm of pressure 
without any discussion of the units com- 
monly used in measuring pressure. 

The book is quite expensive for its size, 
but the printing has been well done on 
smooth white paper. 
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Cleanly Cut and 
Soundly Welded 


ANY plants are changing over to new 

products or to new materials, or both. In 
numerous instances new schedules require a 
complete redesign of plating cycle equipment, 
planned and built to deliver continuous per- 
formance. Stortswelded tanks have been giving 
long-life satisfaction to plating departments for 
over twenty years. They are known in 36 states 
for high quality value and merit in material and 
weldmanship. Better investigate. 


STORTS WELDING COMPANY 


42 Stone Street Meriden, Conn. 





Manufacturers of Welded Fabrications to Specification 
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BRIDGEPORT BRANCH 


Fifty-six members and guests were pres- 
ent at the “Old Timer’s Night” held on 
January 24 at the Socialist Club House. It 
was especially nice to have Bill Flaherty, 
Honorary member of the Branch, at this 
meeting. Several Old Timers were missing: 
George Karl, Honorary Member of the 
Branch who was suffering from an_ in- 
jury, George B. Hogaboom who sent his 
best wishes, and John C. Oberender who 
was vacationing at Orlando, Fla., and sent 
his regrets. 

William Ehrencrona, Chairman of the 
affair, introduced Messrs. Williams and 
Burns of the Public Relations Office of 
the New Haven Railroad who described 
the work of the railroad and showed a 
moving picture which depicted repairs of 
locomotives and freight cars and details of 
passenger service. 

Food and refreshments were served in 
enjoyable “Smorgasbord” style. 

George Morrow of the Egyptian Lacquer 
Company and a member of the Branch, 
then performed many feats of magic which 
completely mystified the audience and pro- 
vided a grand finale to the well managed 
and delightful evening. 

Josepu G. STERLING, Sec’y-Treas. 


BRIDGEPORT BRANCH 


Two new members were elected at the 
January 4 meeting at which 38 members 
and guests were present. 

The Branch expressed its deepest regret 
and sympathy to George Morrow, a mem- 
ber of the Branch, whose mother had 
passed away. It expressed its best wishes 
to J. G. Sterling for the rapid recovery of 
his son Howard from pneumonia. Howard 
was in the Marines for 38 months with 28 
months’ duty in the South Pacific area. 

C. C. Helmle, Chairman of the Technical 
Sessions Committee, announced that open 
meetings would be held during the months 
of February, March, April and May. 
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This Committee was asked to investigate 
the possibilities of finding larger quarters 
for the meeting to take care of the in- 
creased membership of the Branch. 

Librarian Helmle then called upon Dr. 
W. R. Meyer to conduct a “Question and 
Answer Program”. Many problems were 
presented and, in most cases, solved by 
the speaker. 

JosepH G. STERLING, Sec’y-Treas. 


TOLEDO BRANCH 


Mr. F. L. Clifton and Dr. R. C. Olson of 
the General Motors Corporation, Detroit, 
Mich., were the featured speakers at the 
January 3 meeting. They gave details of 
the new General Motors specifications for 
copper-nickel-chromium plating and _ ex- 
plained the reasons for the increased re- 
quirements. An interesting color picture 
was shown and many questions from the 
audience answered. 

A correction was made of the previous 
meeting’s report to the effect that the 
MontHLy Review would be placed at the 
Toledo Public Library instead of Toledo 
University. 

Mr. Miner reported on the activities of 
the Branch Research Committee. 

Gaston BERGEMAN, Secretary 


BOSTON BRANCH 


Three new members and one member- 
ship application were received at the Feb- 
ruary 7 meeting. 

Plans for the Banquet were announced. 
It is expected to become an outstanding af- 
fair and the members are urged to bring 
their friends for a day of education and 
entertainment. 

Dr. George E. Morris, formerly an of- 
ficial of the Massachusetts Department of 
Public Health, in his second appearance 
before the Branch discussed the very im- 
portant subject of “Dermatitis in the Plat- 
ing Room”. He recommended the use of 
large quantities of plain cold water to re- 
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move acids and alkalies from the hands 
and the body and advised against neu- 
tralization of acids with alkalies or vice 
versa. A slow drying lanolin or mutton tal- 
low should be rubbed into the skin occa- 
sionally. After washing the hands, Las- 
sar’s paste consisting of 25 per cent starch, 
25 per cent zinc oxide, balance vaseline, 
should be used as an ointment. Most 
troublesome are nickel and chromium solu- 
tions. They are liable to cause a rash, 
cracked skin, skin ulcers and perforation 
of the nose membranes. The attacked 
areas are subject to infection. To prevent 
undue contact, one should always wash the 
hands first and then the forearms. Rubber 
gloves, aprons and boots should be em- 
ployed for the purpose of prevention. 

Dr. Morris illustrated his lecture with 
colored slides showing the effects of acid 
and alkali burns on the various parts of 
the body. He answered all questions raised 
by the members during this very interest- 
ing evening. 


A. W. Garrett, Sec’y-Treas. 


CHICAGO BRANCH 
Mr. Leo Conradi of Standard Steel 


Spring Co. spoke on “Corronizing” at the 
February 8 meeting. He described the proc- 
ess and some of its uses and answered 
many questions from the audience. 

The questions and answer period brought 
forth the following: 


Q. 1. What is a satisfactory method for 
gold plating 18-8 stainless steel? — A. 
Make the article cathode in 15 per cent 
sulphuric acid. 


Q. 2 Can streaks and grain of metal be 
eliminated by anodizing .090 in. thick 2S 
aluminum in 20 min. at 12 amp/sq.ft.? — 
A. No. 


Q. 3. Which is best, ammonium hy- 
droxide or chloride, in a brass solution for 
good color? — A. Ammonium chloride was 
recommended as being more stable. (Edi- 
tors Note: Ammonia, however, does not 
cause electrolytic corrosion of steel tanks.) 


Q. 4. What is the percentage of current 
loss where steel tank rods are used instead 
of copper? — A. For the same size rods 
the resistance of iron is nine times that of 
copper. 
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Q. 5. How can silver be stripped from 
brass? — A. 1 Immerse in a solution of 
5 per cerit nitric acid in sulphuric acid at 
a temperature of 180°F. Add no water. — 
A. 2. Immerse in a solution of 250 g/1 of 
potassium iodide and 7.5 g/l iodine at 
room temperature. 


M. H. Lonerietp, Secretary 


DAYTON BRANCH 


Two applications were read for the sec- 
ond time and passed at the February 8 
meeting at the Engineers Club. 


President Moline asked for suggestions 
for the program at the Educational Session 
and Dinner Dance to be held in the near 
future. Darwin Huff was appointed Chair- 
man of the Exhibits Committee for the Na- 
tional Convention in Pittsburgh. 


Librarian Teres than introduced Dr. R. 
B. Saltonstall, Technical Director of the 
Udylite Corporation, who talked interest- 
ingly on “Bright Nickel Plating from the 
Engineer’s Viewpoint’, and answered a 
variety of questions from the audience. 


RaLpH CLINEFELTER, Sec’y-Treas. 


MONTREAL BRANCH 


Mr. J. T. Reisenburg of Lea Products 
presented an interesting paper on “An- 
tique Metal Colouring” at the February 11 
meeting at the Mount Royal Hotel. Many 
members partook in the discussion. 


The Membership Committee showed prog- 


ress by presenting three applications. 


Witiiam L. Grover, Sec’y-Treas. 


SYRACUSE BRANCH 


One application for membership was 
approved at the February 8 meeting. 

President Murphy appointed Robert 
Norton, Herbert Gerhardt, George Simmons, 
and John Ventura to serve with Bob Col- 
vin, Chairman, Nominating Committee. 

Mr. B. F. Lewis, Technical Director of 
the Northwest Chemical Company, present- 
ed a very interesting talk on “Cleaning and 
Adhesion”, and answered a number of 
questions on practical problems. 


New C. Marri, Sec’y-Treas. 


THE Montuty Review 








dint 
sion 


troc 
Ker 


of : 


Roc 
gav 
Pre 
by 








ST. JOSEPH VALLEY BRANCH 


Forty members and guests attended the 
dinner, and 50 attended the technical ses- 
sion on December 5. 

After President John Lockerbie had in- 
troduced the guests and new members, 
Kenneth Harlan gave a report on the choice 
of a new meeting place. 

Librarian Wysong introduced Mr. M. B. 
Roosa of Parker Rust-Proof Company, who 
gave a talk on “Phosphate Coatings for the 
Preservation of Metals”. This was followed 
by an extensive question and answer period. 

Greorce A. Bock, Jr., Secretary 


ST. JOSEPH VALLEY BRANCH 


Thirty-seven members and guests attend- 
ed the dinner which preceded the technical 
session on January 9. Two new members 
were elected. 

Librarian R. D. Wysong then introduced 
Mr. L. R. Davidson, President of the Stur- 
gis Products Company, who gave a very in- 
formative paper on “Mechanical Finishing 
and Deburring by the Use of the Roto- 
Finish Process”. He was capably assisted 
during the question and answer period by 
Messrs. Castle and Bogema. 

The members were given an opportunity 
to see some very interesting samples treat- 
ed by the Roto-Finish Process. 

GeorcE A. Bock, Jr., Secretary 


COLUMBUS BRANCH 


The January meeting of the Branch was 
held on the 25th at the Battelle Memorial 
Institute. The feature of the evening was 
a round table discussion of plating prob- 
lems encountered by the members. 

The pending Ohio Chemists Registration 
Act, membership in The Columbus Techni- 
cal Society and the Columbus Branch Ex- 
hibit at the 1946 Convention, as well as at- 
tendance at meetings and membership drive 
were dealt with. 

Mr. Elmer F. Stephan was elected Chair- 
man of the Membership Committee. 

Sandwiches and coffee was served at the 
conclusion of the meeting. 

Davip S. Stoker, Secretary 


WATERBURY BRANCH 
At the meeting on January 11, Dr. George 
Dubpernell reviewed the latest edition of 


Marcu, 1946 


Field and Weill book on Electroplating and 
found it to contain much desirable informa- 
tion. Henry Strow briefly discussed new 
methods of bright nickel plating in barrels 
at current densities which permit deposi- 
tion of .0003 in. per hour. 


Mr. Bernard C. Case of Hanson-Van 
Winkle-Munning Company gave’ a very in- 
teresting talk on “Continuous Purification 
of Nickel Plating Solutions”, pointing out 
that a new and higher standard of plating 
is required since the war and that it is 
just as easy to produce high as mediocre 
quality. He described in detail methods of 
purification, especially electrolytic methods 
for removing metallic impurities. 


S. L. Henn, Secretary 


WATERBURY BRANCH 


On February 8 the Branch held its regu- 
lar meeting at the Hotel Elton with Bert 
Sage presiding in the absence of Presi- 
dent W. L. Cassell, who has been ill for 
sometime. We were happy to learn that he 
is now recovering and expects to attend the 
next meeting. 


Bert Sage and Henry Strow have been 
appointed to the Exhibits Committee. It is 
their duty to get together a collection of 
plated articles, preferably those having to 
do with our production for the war effort, 
for exhibition at the Pittsburgh convention. 
Every member is requested to check over 
all available material and advise Henry 
Strow what he can contribute. 


This year’s New England Regional Meet- 
ing is being sponsored by the Hartford 
Branch. It will be held at the Hotel Bond 
in Hartford on May 4. The committees 
are working hard to make the meeting a 
success. Everyone should plan to come as 
both the Educational Session and the en- 
tertainment will be better than ever. 


Ralph Pettit of the Aluminum Co. of 
America talked to us on the “Finishing of 
Aluminum”, illustrating his address with a 
very extensive exhibit of all possible fin- 
ishes from electroplating to painting. A 
moving picture in technicolor depicted the 
history of aluminum from its discovery and 
early production to today, when it ranks as 
one of our most useful metals. 

S. L. Henn, Secretary 


' 
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TWIN CITY BRANCH 


The following guests attended the Feb- 
ruary 4 meeting: Mr. Edson Bernish of 
Minnesota Plating Works, St. Paul; Mr. 
Bill Phelps of Ruehle Plating Co., Min- 
neapolis; Mr. Reg Lohmann of V&L Metal- 
craft, Minneapolis; Mr. Jorgenson of Min- 
neapolis-Honeywell Regulator Co., Min- 
neapolis; Mr. W. J. Miller and Mr. R. W. 
Slaney of Detrex Corporation, Minneapolis. 

The door prize, an Eversharp pen donat- 
ed by the Branch, was won by Ben J. 
Rosenthal of Wyandotte Chemical Corp., 
Minneapolis. 

Gordon W. Lillicrop, Membership Chair- 
man, then introduced two new members. 
E. H. Lindemann, Chairman of the Re- 
search Fund Committee, reported that his 
Committee was calling on prospective Sus- 
taining Members from whom no response 
had been received. 


Mr. J. W. Dammers of G. S. Blakeslee 
Company gave an informative paper on 
“Vapor Degreasing” which was followed 
by questions from the members. 

Rosert L. Buck.ey, Sec’y-Treas. 


LOS ANGELES BRANCH 


The January meeting of the Los Angeles 
Branch was held on January 14 at the 
Hotel Cabrillo. Visitors were: R. B. Gross- 
man of the Southern California Gas Co., 
Robert L. Kaas of the Russel Plating 
Works, Starton MacBurn of the Progressive 
Plating Works, William Trickey of the 
Bauers Mfg. Co., W. G. Wood and A. R. 
Tucker of E. I. du Pont de Nemours & Co., 
John Drake of Kinnard & Dickie, and W. 
S. Grange. 


Mr. Ray Bauer, of the Southern Cali- 
fornia and Southern Counties Gas Co., 
described the industrial fuel situation in 
Southern California. A sound film in tech- 
nicolor was shown, entitled “The Pipeline 
Licks the Weather”. Mr. Brossart of the 
Industrial Filter & Pump Mfg. Co., Chi- 
«cago, then spoke briefly on filtration. 

Four applications were received. The 
Secretary was instructed to write the Syd- 
ney Branch and acknowledge their letter on 
the subject of “proxies” with a photostat 
of both letters to the Supreme Society. 

Edward Rynkofs reported for the Ban- 
quet Committee which held its first meet- 
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ing on December 17, and presented a tent- 
ative line-up of speakers. 


Mr. Shaw and Stanley Rynkofs are 
now out of the Service. The Secretary was 
instructed to write to Fred Maurer and E. 
Lamoureaux who were reported ill. 

Frank J. BunKer, Sec’y-Treas. 


LOS ANGELES BRANCH 


Sixty-five members were present at the 
February 11 meeting. Visitors were: A. J. 
Ahlschleger of the Dulite Chemical Co., 
Paul Smith of Hall-Mack Co., Ernest Ham- 
or of the U. S. Army, B. G. Daw of La- 
salco, Clyde Treat of Standard Oil Co., 
Eddie Noren and John D. Millhorn of 
Method Chemical Co., B. C. Bartlett of 
Chemical Process & Engineering Co., S. W. 
Washburn of Progressive Plating Co., and 
Ray Warner of Los Angeles Plating Co. 

Mike Raskin of Rainbow Processing Co. 
gave an interesting talk on plating on al- 
uminum and its alloys. 

Six applications were voted on and the 
applicants received into the Branch. 

Mr. Rynkofs reported an attendance of 20 
to 27 at the Chemistry Class. All reserva- 
tions for the Educational Session and 
Banquet to be held on March 23 were 
spoken for with the exception of a few. 

On Mr. Rynkofs’ motion it was voted to 
leave to the discretion of the President 
whether visitors should be asked to leave 
before our business meeting or not. Here- 
tofore, visitors have not been permitted to 
attend business meetings. 

The Secretary called attention to the 
number of men on our rolls who had served 
in the Armed Forces and suggested that an 
effort be made to have them return to ac- 
tive participation and membership. The 
Secretary was directed to obtain a supply 
of the Constitution for distribution to new 
members. 

Frank J. Bunker, Sec’y-Treas. 


CLEVELAND BRANCH 


There were fifty-five present at the meet- 
ing on February 1. 

Librarian Ralph Schaefer introduced Mr. 
C. A. Marlies, Director of Research for the 
Metaplast Company, who, with the help of 
a blackboard, gave a very complete paper 
on “Plating on Plastics”. He discussed 
mostly practical methods, their cost and 
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possibilities for commercial application. 
Many samples were displayed for inspection. 

President Miller announced that Joe 
Lechner had returned from his tour of duty 
with Uncle Sam. We are all glad to see 
him back. 

There were four new applications for 
membership. Chairman E. V. Collins an- 
nounced the Annual Banquet for March 2. 
An excellent program has been arranged. 

Harvey P. Heit, Secretary 


NEW HAVEN BRANCH 


The New Haven Branch held its “Mid- 
Season Get Together” on January 15. Pres- 
ident Walter Lynch welcomed the large 
gathering and announced that the Seventh 
Annual Regional Meeting would be held in 
Hartford on May 11. 

The New Haven Branch had the honor 
of being host to Commander Iliff David 
Richardson who told about his experiences 
during two hard years of leading a heroic 
underground fight on Leyte against the 
overpowering armies of Japan. Commander 
Richardson’s modestly presented story held 
the interest of everyone and he received 
rousing applause. 

Following the meeting the members en- 
joyed refreshments and were entertained 
by that popular “ivory tickler” Charley 
Koelbl and our singers, Hank Kellner and 
Doc Garner. 

B. J. Garrney, Sec’y-Treas. 


NEW HAVEN BRANCH 


Technical Chairman Joseph Cooke intro- 
duced Mr. Ralph Pettit of the Aluminum 
Company of America as the speaker at the 
February 5 meeting. 

With a background of some 20-odd years 
of experience, Mr. Pettit gave a very com- 
plete discussion of his subject “The Finish- 
ing of Aluminum”. It was demonstrated 
by one of the finest exhibits of commer- 
cially finished parts that we have ever seen. 

In addition, Mr. Pettit showed a motion 
picture depicting the early discovery of 
the metal and present day methods of fab- 
rication and finishing. 

B. J. GAFFNEY, Sec’y-Treas. 


NEWARK BRANCH 


Dr. Louis Weisburg, Consulting Chemist 
of New York City, was the featured speak- 
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er at the meeting on February 1. His sub-- 
ject “The Role of Colloids in Electroplat-- 
ing” proved very interesting to the audi- 
ence and led to much discussion. 

Librarian Howard L. Cobb conducted an 
Information Program which centered around 
the plating of aluminum and its alloys. 


A communication was read from the Ex- 
ecutive Secretary, Dr. A. K. Graham, con- 
cerning the formation of a committee for 
the purpose of drafting an amendment to 
simplify Branch secretarial work, a pro- 
posal which originated with Mr. F. L. 
Clifton, Secretary-Treasurer of the Detroit 
Branch. President Donroe suggested that 
the Newark Branch Secretary accept ap-- 
pointment to this committee. 

One new member was elected and two. 
membership applications received. 

We were pleased to have with us Mr. 
M. R. J. Andrews, President of the Mel- 
bourne Branch in Australia. He expressed 
his appreciation for the hospitality extend- 
ed to him during his stay in Newark, par- 
ticularly by Horace H. Smith and George- 
Wagner. 

Grorce WAGNER, Secretary 


PITTSBURGH BRANCH 


Mr. W. A. Helbig of the Darco Corpora- 
tion spoke at our January meeting on fil-. 
tration of plating solutions and especially 
on the use of activated carbon. He was as- 
sisted by Mr. Wurster of Industrial Filter 
and Pump Company who gave a demonstra- 
tion of filtration with a portable unit. 


Activated carbon is manufactured by the- 
destructive distillation of carbonaceous ma- 
terial. It was first used in plating solutions 
about ten years ago and has been prominent 
in the plating field since 1938. It is used 
in most plating solutions with the excep- 
tion of chromic acid which is reduced by the: 
carbon to trivalent chromium. Its principal 
value is in the removal of organic materials, . 
those with the high molecular weight being: 
the easiest to remove. Solutions can be 
treated either by continuous filtration 
through a bed of active carbon or by batch 
mixing in a separate tank for at least 30° 
minutes followed by filtration. The latter- 
method is the more effective, but should not - 
be carried out in the plating tank. 


The proper operation of a filter requires. 
the following information concerning the: 
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filter: (a) Filter area in square feet, (b) 
Filtration rate in gallons per square foot 
per hour, and (c) Solids capacity in cubic 
feet. Carbon weighs 25 lbs. per cubic foot 
and filter aids weigh about 15 lbs. per 
cubic foot. 


Precoating a filter should be at the rate 
of 2 ozs. per square foot or about 1/16 in. 
thickness from a solution of one pound of 
filter aid per gallon. Filter pressure should 
not be over 5 psi at start. When it reaches 
10-12 psi the filter should be cleaned. 

Frank R. KELter, Sec’y-Treas. 


PHILADELPHIA BRANCH 


Mr. Joseph Mazia, formerly of Frankford 
Arsenal and now Metallurgist with the Am- 
erican Chemical Paint Co., Ambler, Pa., 
presented a lecture entitled ‘Electrolytic 
Polishing, Theory and Practice” at the 
January meeting. 


He first traced the history of the proc- 
ess from its discovery by Jacquet in France 
in 1934, and explained the most commonly 
used American patented processes, e.g. the 
Rustless Iron and Steel Company’s sulphur- 
ic-citric acid method for stainless steel and 
Battelle Development Corporation’s phos- 
phoric-sulphuric acid method for a large 
variety of metals and alloys. 


After stating typical conditions for pol- 
ishing stainless steel, brass, and plain car- 
bon steel, Mr. Mazia discussed two uses of 
electropolishing important to the plater: 
(1) as a method of preparing metals for 
plating and (2) for electrolytic buffing of 
plated metals. In many cases electropolish- 
ing results in improved adhesion of electro- 
deposits because it removes the heavily 
worked or “smeared” metal layer produced 
in mechanical polishing. 

The brush method of electrolytic polish- 
ing was advanced as a means of (1) test- 
ing baths for possible use in tank polishing 
(2) polishing discrete areas of large or 
massive objects, (3) testing certain types 
of stainless steel for carbide precipitation, 
and (4) polishing specimens for metal- 
lographic examination. 

First Vice-President Orlik presented Mr. 
Mazia with the Hirsch Gold Medal for the 
best paper presented by a Branch member. 

One membership application was _re- 
ceived. 

Paut Mentzer, Sr., Secretary 
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MILWAUKEE BRANCH 


At the 365th Regular Meeting on Feb- 
ruary 1, the following Library Committee 
was appointed by President William Geiss- 
man to work with the Engineers Society 
of Milwaukee: Vincent Mattacotti, Milton 
Johnson, and L. Diveley. 

Ted Hartshorn introduced Mr. Ledford 
of the Hanson-Van Winkle-Munning Com- 
pany, who spoke on “Impurities of Electro- 
plating Solutions”. He discussed in detail 
the effects and methods of removal of im- 
purities commonly encountered. 

James Durnrorp, Sec’y-Treas. 


HARTFORD BRANCH 


Thirty members and guests turned out for 
the dinner which preceded the educational 
program at the January 21 Open Meeting. 

President Harry Sanders introduced Mr. 
George B. Hogaboom, Sr. who, after several 
months’ absence, returned with his feature 
“Latest Developments”. Several new pat- 
ents and articles of particular interest of 
the past two months were brought to light. 

Ted Voyda, Technical Chairman for the 
evening, then introduced Mr. George Schore 
of New York City, whose subject was 
“Electroplating with Acid Copper Baths 
with Notes on Plastics Plating”. Mr. Schore 
presented a very enlightening paper to an 
interested group of fifty who plied him with 
questions afterwards. 

Refreshments were served at the conclu- 
sion of the meeting. 

Frank W. Smit, Secretary 


GRAND RAPIDS BRANCH 


The Eighth Annual Educational Session 
and Dinner Dance on January 26 at the 
Pantlind Hotel was by all odds the most 
successful ever sponsored by this Branch. 
Branch. 

The afternoon Educational Session was 
started off by Dr. A. K. Graham, our Ex- 
ecutive Secretary, who presented a clear 
picture of the aims of the Society and of 
the good work being done by the Research 
Committee. He imparted to us the feeling 
that we are members of a live and worth- 
while organization, one that is responsible 
for making important contributions to the 
fund of human knowledge. 

Mr. L. C. Conradi of the Standard Steel 
Spring Company gave an informative paper 
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n “Corronizing”, pointing out its advan- 
tages and limitations. It was very well re- 
ceived by the members since few of them 
were well informed on the process. 

Dr. A. L. Ferguson of the University of 
Michigan presented a paper on “Polariza- 
tion and Overvoltage”. It explained many 
puzzling phenomena that platers encounter. 

The session was ably handled by Chair- 
man Stewart Martin, a past President of 
this Branch who is now with the Standard 
Steel Spring Company, Coraopolis, Pa. 

After a delicious dinner, approximately 
five-hundred members and guests gave 
hearty approval to one of the best floor 
shows seen in this city in several’, years. 
It was followed by dancing, which was en- 
joyed by all. 

Ramson B. Perkins, Secretary 


GRAND RAPIDS BRANCH 


The regular monthly meeting was held in 
the English Room of the Rowe Hotel on 
February 14. Mr. Lewis Euphrat of the Fin- 
ishes Division of the Interchemical Corpora- 
tion, Detroit, spoke on “Roller Coating”, a 
subject little known to the members of our 


group, who asked numerous questions of the © 


speaker following his talk. This widely 
used finishing process appears to have some 
important advantages over spray painting 
and other methods of finishing in certain 
applications. It is also a fast and economi- 
cal means of imprinting designs on metal. 
Ranson B. Perkins, Secretary 


SAN FRANCISCO BRANCH 


The February 12 meeting at St. Julian 
Cafe was opened with a dinner with 28 
present. The following visitors were wel- 
comed: Mr. Dent of E. I. du Pont de Ne- 
mours & Co., E. F. Wall of Faber Mfg. 
Co., H. P. Jones of A. J. Lynch & Co., 
Mr. Herrick of Herrick Iron Works, R. E. 
Neuhaus of Pacific Rustproofing Co., Mr. 
Johnson of Mare Island Navy Yard, George 
Pfleger of Harshaw Chemical Co. and A. 
Wilkinson of Southern Pacific R.R. Shops. 


The opening of a school to teach solu- 
tion control in cooperation with the Union 
was discussed. The following committee 
was named to investigate and report at the 
next meeting: F. W. Huntington; C. R. 
MacDonald and J. R. Pattenger, Chairman. 

Mr. Paul R. Pine, Technical Director 
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of the Harshaw Chemical Co. gave a very 
timely and informative talk on “Recent 
Advances in Plating Techniques”. A con- 
siderable number of questions pertaining 
to Bright Nickel were asked and authori- 
tatively answered. 

J. R. Patrencer, Secretary 


MEETING ANNOUNCEMENTS 
NEWARK BRANCH 


Our Annual Spring Open Educational 
Meeting will be held on April 5, at 7:30 
P.M. at the Robert Treat Hotel in Newark, 
is, e's 

This is the third of a series of three 
open meetings sponsored yearly by the 
Newark Branch. We are deeply gratified at 
the excellent attendance at these meetings 
in the past. 

To furnish valuable information on elec- 


troplating, we have again been able to ob- 
‘tain three outstanding speakers who are 


well qualified to present their well chosen 
and interesting subjects. 

The speakers and subjects to be present- 
ed are as follows: 

Myron Diggin — Hanson-Van Winkle- 
Munning Company, Matawan, N. J. Sub- 
ject: To be announced. 

M. R. Murliss — Monroe Calculating 
Machine Co. Subject: Finishing of Steel. 

K. G. Soderberg — Graham, Crowley & 
Associates, Inc. Subject: Evaluation of 
Plated Coatings. 

We sincerely hope that all our members 
and friends will be with us on April 5 to 
spend an‘interesting and educational eve- 
ning in the friendly atmosphere of the 
Newark Branch. 

Wittiam Bruuns, Publicity, 
Educational Committee 


MILWAUKEE BRANCH 


The Milwaukee Branch will hold its An- 
nual Educational Meeting and Banquet at 
the Schroeder Hotel on April 20, 1946. 


The speakers at the Educational Meeting 
at 2 P.M. are W. L. Pinner, President of 
the A.E.S., Dr. R. B. Saltonstall of The 
Udylite Corporation, and Dr. Walter R. 
Meyer of the Enthone Company. Their 
subjects will be announced later. 

FreD ANDERSON, Chain, 
Publicity Committee 
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MEAKER 


FULL AUTOMATIC MACHINES 


for 
Plating - Cleaning - Processing 


FLEXIBLE, SIMPLE and STURDY 


All the disagreeable, monotonous, and 
heavy work is accomplished mechanical- 
ly. The plating room is transformed into 
a clean, orderly, and efficient department. 


Reduces production cost. Improves quality. 


THE MEAKER COMPANY 


Chicago 50, Illinois 


Detroit Distributor: 
GEORGE L. NANKERVIS Co. 
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DIE CASTINGS 





with DYKAST Lacquer Enamels 


DYKAST air-drying lac- 
quer enamels are especially 
designed for direct applica- 
tion on zinc and aluminum 
die castings. These enamels 
have excellent adhesion on 
zinc, aluminum and most 
other metals, and cover well 
with one spray coat. Avail- 
able for spray or dip, in 


standard or special colors, 
and in gloss or semi-gloss 
grades. DYKAST enamels 
give an attractive, durable, 
tough, flexible finish. We 
also have other lines of plain 
or metallic enamels for use 
on die castings and other 
metal products, both air- 
drying and baking. 


*“Eve Appeal means Buy Appeal” 


PIONEERS Mawce IN PROTECTION 


876 








NEWARK 4, 


MAAS &\/ WALDSTEIN COMPANY 3%. 


1658 Carroll Ave., Chicago 12 -: 6 Jersey St., Boston 15 1228 W Pico Blvd Los Angeles 15 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIAL PRODUCTION FINISHES 
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Enjoy all these advantages with 
Snatonda Copper Anodes 


Anaconda Copper Anodes—whether Sheet, Oval, or Electro-deposited 
—contain less than 0.01 percent of total metallic impurities. This un- 
excelled high degree of purity pays you with the following advantages: 
1 Copper goes into solution faster and more uniformly. 

2 The highest quality deposit is produced in the shortest possible time. 
3 Slime is reduced to an absolute minimum. 


4 Spotting and discoloration of the deposit are eliminated. 
5 Scrap losses are exceptionally low. 


American Brass produces a complete line of Copper, Brass, and 
Bronze Anodes... rolled Sheet or Oval... cut to your own specifica- 
tions or standard sizes .. . drilled or undrilled . . . with or without 
hooks—also Electro-deposited Anodes. For present or future reference, 
write for Publication C-5. 


THE AMERICAN BRASS COMPANY 


AN EON bA General Offices: Waterbury 88, Conn. ¢ Subsidiary of Anaconda Copper Mining 


_ Company.In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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RAYMOND J. O‘CONNOR 





Chairman, Membership Committee 


ELECTIONS 


Chicago Branch 
R. Walwroth, 906 N. Austin Blvd., Oak 
Park, II]. 
E. Stack, 10110 S. Emerald Ave., Chi- 
cago 28, Ill. 
B. Se Breny, 2700 W. 35th St., Chi- 
cago 32, Ill. 
Toledo Branch 
Francis James Crowley, 877 Union 
Commerce Building, Cleveland 14, 
Ohio 
Detroit Branch 
H. A. Babcock, c/o Hurd Lock Mfg. 
Company, Adrian, Mich. 
W. G. Cowell, King-Seely Corporation, 
Ann Arbor, Mich. 
Dr. A. DiGiulio, 1155 Book Building, 
Detroit 26, Mich. 
C. C. Hestand, 1109 Mathews St., Flint, 
3, Mich. 
M. R. Robertson, 1117 Bishop Rd., 
Grosse Point Park 30, Mich. 
St. Joseph Valley Branch 
Calvin G. Smith, 3531 Smith St., Fort 
Wayne 5, Ind. 
George E. Hansen, P.O. Box 475, South 
Bend, Ind. 
William S. McDowell, 2208 South Main 
St., Elkhart, Ind. 
Buffalo Branch 
Zina Cummings, Chartlottville Rd., New- 
fane, N. Y. 
Stanley J. Beyer, 98 Dante Place, Buf- 
falo, N. Y. 
Foster H. Poland, Art Metal Construc- 
tion Company, Jamestown, N. Y. 
Richard M. Blake, 356 Linden Ave., 
East Aurora, N. Y. 
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Toronto Branch 

Clifford S. Mason, 9 Redpath Ave., 
Toronto, Canada 

Leonard S. Larkin, 1 Winnington Rd., 
Enfield, Middlesex, England 

David P. Fleming, 182 Rebecca St., 
Hamilton, Ontario 

William T. Fretwell, 56 Wood St., Tor- 
onto, Canada 

Kergan Wells, 370 Victoria St., Toron- 
to, Canada 

James J. Hogarth, 10 Nursewood Rd., 
Toronto, Canada 


Dayton Branch 
Robert J. Deisenroth, 309 Drury Lane, 
Troy, Ohio 
Elmer W. Rehme, 505 Commercial 
Building, Dayton, Ohio 


Twin City Branch 
Howard J. Hawkins, Hawkins Chemical 
Company, 740 North Washington Ave., 
Minneapolis 1, Minn. 
San Francisco Branch 
William Roger Stoll, 235 Second St., 
San Francisco 5, Calif. 
James C. Standley, 1659 San Pablo 
Ave., Berkeley 2, Calif. 
Boston Branch 
Alphonso Ferullo, 54 Fay Rd., Fram- 
ingham, Mass. 
John F. Haggerty, 3 Curve St., Fram- 
ingham, Mass. 
Robert G. Jamieson, 91 Bryn Mawr 
Ave., Auburn, Mass. 
Rochester Branch 
B. F. Dewey, Lapp Insulator Company, 
Le Roy, N. Y. 
Emory E. McClelland, Lapp Insulator 
Company, Le Roy, N. Y. 
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Clinton H. Murray, 215 Mercer Ave., 
Rochester, N. Y. 

Edgar J. Hollister, 55 Elmore Rd., 
Rochester, N. Y. 


Waterbury Branch 
William C. Giesker, c/o United Chro- 
mium, Inc., P.O. Box 1229, Water- 

bury 90, Conn. 


Newark Branch 
David G. Fallen, 31 Boyd Ave., Jersey 
City 4, N. J. 
Robert Leonard Hyett, “Kenilworth”, 
Hall Rd., Cheltenham, Glos., Eng- 
land 


Baltimore-Washington Branch 

Dr. Carl A. Zapffe, 6410 Murray Hill 
Road, Baltimore 12, Md. 

Albert G. Taylor, 3002 Ferndale Ave., 
Baltimore, Md. 

‘Cleveland Branch 

Walter E. Taves, c/o Chromium Corp. 
of America, 1760 Lakeview Rd., 
Cleveland 12, Ohio 

Clayton D. McConkey, 12026 Clifton 
Blvd., Lakewood 7, Ohio 

John J. Tyner, c/o Wyandotte Chemical 
Corp., 1102 Midland Bldg., Cleve- 
land 15, Ohio 

Jackson-Lansing Branch 

Thomas F. Keegan, Lansing Engineer- 
ing Company, Lansing, Mich. 

Richard R. Carper, 915 Farrand St., 
Lansing 6, Mich. 

Roy Fisher, Hilfinger Plating Company, 
Jackson, Mich. 

Kenneth Kingsley, 310 E. Hillsdale St., 
Lansing, Mich. 

John S. Hart, Miller-McCluskey Plat- 
ing Co., 502 E. Prospect, Jackson, 
Mich. 

George A. Braun, 205 W. High St., 
Jackson, Mich. 

William F. Labus, 516 Robert St., Lan- 
sing, Mich. 

H. T. Graham, 934 Clark St., Lansing, 
Mich. 

Bert A. Payne, 425 N. Francis St., Lan- 
sing 12, Mich. 

G. H. Williamson, 1721 South Muirland, 
Detroit 21, Mich. 


APPLICATIONS 


Cleveland Branch 
Elmer E. Larson, 1321 Broadlawn Ave., 
Cleveland 9, Ohio 
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Baltimore-Washington Branch 
Y. Yang, 715 Lawrence St. N.E., Wash- 
ington, D. C. 
John Samuel Brown, 4725 Third Place 
N.W., Washington, D. C. 
Hugo Starck, 1830 S St. S.E., Wash- 
ington, D. C. 


Columbus Branch 
Cloyd A. Snavely, Battelle Memorial 
Institute, 505 King Ave., Columbus 1, 
Ohio 
Bridgeport Branch 
Edward W. Leverett, 1043 East Main 
St., Stratford, Conn. 
Carl E. Wrinkel, 82 Scofield Ave., 
Bridgeport 5, Conn. 


Boston Branch 
Alfred T. Clarke, 86 Munroe St., Rox- 
bury 19, Mass. 


Chicago Branch 
V. Finston, 1629 S. 55th Ave., Cicero 
50, Ill. 
R. Batina, c/o Western Electric Co., 
Dept. 7728, Hawthorne Sta., Chicago 
23, Til. 
J. Schmidt, 1534 Diversey Pkwy., Chi- 
cago 14, Ill. 
A. Olsen, 3630 North Whipple St., Chi- 
cago 18, Il. 


REINSTATEMENTS 


Buffalo Branch 
C. J. Menzmer 
C. Baer 


Dayton Branch 
Clarence Van Derau 
Walter Carlson 


Chicago Branch 
J. A. Gorz 


TRANSFERS 


John W. Leever from Dayton Branch to 
New York Branch 

W. A. Hopkins from Dayton Branch to 
Detroit Branch 

Paul J. Kluber from Twin City Branch 
to Milwaukee Branch 

Harold A. Skinner from Columbus 
Branch to Detroit Branch 

Gustaf Soderberg from Detroit Branch 
to Philadelphia Branch 

R. P. Durham from Detroit Branch to 
Jackson-Lansing Branch 
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L. J. Major from Chicago Branch to 
St. Joseph Valley Branch 

L. E. Weeg from Chicago Branch to 
St. Joseph Valley Branch 

M. P. Moore from Chicago Branch to 
St. Joseph Valley Branch 

Patrick V. Romano from Waterbury 
Branch to Springfield Branch 


RESIGNATIONS 


Montreal Branch 
C. Doherty 


Chicago Branch 
J. Kremer 


Columbus Branch 
Jesse V. Parker 


SUSPENSIONS ~- 


Chicago Branch 
W. H. Armstrong 
C. F. Bellm, Jr. 
J. E. Brady 
M. F. Brenan 

. F. Cardenas 

. P. Conrad 

W. Fox 

. L. Garvens 
H. Greenberg 
Henninger 
P. Kaufman 
Knutson 

W. Littejohn 
C. Loss 

. F. McCarthy 

W. Manz 

H. Moulton 

F. Pruter 

W. Rickmeyer 
. Spence 

R. Stark 

E. Williams 
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Boston Branch 
Theodore F. Robak 
Louis Abend 
Peter P. Rzezuski 


Toronto Branch 
M. Novak 


Dayton Branch 
Anglo Corna 
Vivian Garrision 
Frank R. Jacobs 
M. C. Jewett 
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George Loesch 
Willis O. Park 

R. H. Tate 
Clarence VanDerau 
Fred Zempter 
Jacob Zwisler 


Montreal Branch 
G. Bonin 
L. Dion 
C. A. Mather 


Lancaster Branch 
Charles Bowers 
Ellis D. Hunter 
Joseph B. Kistler 


DEATHS 


Toronto Branch 
H. Hands 

Detroit Branch 
James W. Higgins 

Boston Branch 
Joseph Barron 





Jnseph Barron 


Joseph Barron of the M. E. Baker 
Company, Cambridge, Mass. and a well 
known member of the Boston Branch, 
passed away in his sleep on Sunday, Feb- 
ruary 10. The immediate cause was a 
heart attack. He leaves behind him a 
wife and three children, ten years, five 
years and one week old respectively. 

The Boston Branch has lost one of its 
most interested and active members. 
Many will remember him as the very 
active General Chairman of the success- 
ful Convention held at Boston in 1941. 


James W. Higgins 


It is with sincerest regret that we: 
announce the passing of James W. Hig- 
gins on February 17. 

Mr. Higgins, Asst. Chief Metallurgist 
of the Packard Motor Car Company, was 
a Past President of the Detroit Branch 
and had been active in the affairs of 
the Society for twenty years. 

All who knew him admired his spirit 
of joviality and good fellowship, both in 
business and social contacts. 

His passing will be mourned by his 
many friends. 
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MEMBERSHIP CHART 





May 























meee 1945 B on. ale a 
FIRST GROUP 
CLEVELAND 143 +191 + 13.6 
LOS ANGELES 151 +18% +12.2 
PHILADELPHIA 154 +13 + 8.8 
DETROIT 390 +34 + 8.7 
NEWARK 213 415 + 92 
WATERBURY 122 + 8% + 7.0 
BALTIMORE-WASH. 122 + 7% + 6.1 
NEW YORK 191 411 + $s 
BOSTON 157 + 44, + 4.5 
HARTFORD 126 + 2% + 2.0 
GRAND RAPIDS 121 +1 + 0.8 
CHICAGO 357 + 2% + 0.7 
SECOND GROUP 
TORONTO 119 412 +10.1 re 
PITTSBURGH 80. + 7% + 9.4 
ROCHESTER 90 + 8 + 8.9 
PROV.-ATTLEBORO 101 + 8% + 8.4 
MILWAUKEE 107 + 6% + 6.1 
BRIDGEPORT 118 + 6% + 5.5 
BUFFALO 89 + 1% + 1.7 
SPRINGFIELD 73 + 1 + 14 
INDIANAPOLIS 112 +1 + 0.9 
ST. LOUIS 116 + Wy + 0.4 
NEW HAVEN 106 — &% — 0.5 
DAYTON 109 —10 — 9.2 
THIRD GROUP 
ROCKFORD 23 +15 +65.2 
SYDNEY 51 +31 + 60.8 
JACKSON-LANSING 62 +18 + 29.0 
TWIN CITY 52 +144 +27.9 
SAN FRANCISCO 55 +15 +27.3 
SYRACUSE 57 + 7 +12.3 
TOLEDO 54 + 5% + 10.2 
CINCINNATI oT + &% + 0.9 
LANCASTER 39 — &% — 13 
MONTREAL 54 — 5 —10.2 
Membership May 1, 1945 = 3,972 Gain in Membership = 337 
Membership Mar. 1, 1946 = 4,309 | Per Cent of Gain = 8.5 
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When you specify PURICO WON- 

DERBAR, you not only get a com- 

pound that will assure a clean, 

Stort smooth finish for your product, 

but also a patented presaponified 

buffing composition that will re- 

‘ duce the time and cost of your 

@ cleaning room operations. Because 

of the pre-saponified Tripoli com- 

position, WONDERBAR leaves less 

Good residue after buffing . . . simple 

rinsing replaces difficult and costly 

manual scrubbing for cleaning 

G) ee { Y intricate and patterned recesses of 
the buffed article. 

Write today for a sample order of 

PURICO WONDERBAR or ask your 


local PURITAN representative for 
a free demonstration. 


L. H. BUTCHER CO. 
los Angeles 


JACOB HAY COMPANY 
Chicago 





renmscmmmnmemeamencmannemme FB 
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W. D. FORBES 

Minneapolis 
SESSIONS-GIFFORD CO. 
MANUFACTURING COMPANY Providence 


CONNECTICU U  pupgep nee 
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Wote — West Coast Plants may address inquiries and orders for prompt delivery to Leon Finch, Ltd., 728 East 59th St., Los Angeles, Callforata 
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FOR THE 
PLATER AND 
FINISHER 


CLEAN 


‘CHEMICALS 


ACP 


METALS FOR FINAL FINISH 


CHEMICALS 


T0 
AND CONDITION 


GOOD ADHESION REQUIRES 
A CLEAN SURFACE ON THE BASIS METAL 


The American Chemical Paint Company has pioneered in creating and 
developing chemicals and processes for cleaning and conditioning metal 
surfaces for over a quarter of a century. The products listed below are 
especially valuable aids to platers and finishers. 


THERMOIL-GRANODINE creates a 
heavy coating of iron and mangan- 
ese phosphate which greatly retards 
rust. Under plating or paint, unusual 
protection is provided. 


DEOXIDINE — There are various 
grades for removing light scale and 
rust and at the same time cleaning 
and conditioning for plating or paint- 
ing. 

210 B DEOXIDINE assures proper 
cleaning and deposits a thin, tight 
and relatively hard phosphate coat- 
ing so essential to a bright enduring 
finish. 


LITHOFORM produces a phosphate 
coating that bonds paint to galvan- 
ized, zinc or cadmium coated sur- 
faces. 


RIDOSOL improves the detergent 
properties of alkali cleaning solu- 
tions—especially useful when solu- 
tions are used at lower temper- 
atures. 


RODINE an inhibitor, confines the 
action of the acid in the pickle bath 
to the removal of scale and rust— 
protects the clean metal, saves acid 
and produces better pickled work. 


MANUFACTURERS OF INHIBITORS AND METAL WORKING CHEMICALS 


AMERICAN lio PAINT CO. 


AMBLER 


PENNA. 
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Electrochemical Engineer Wanted 


Electrochemical engineer wanted for 
progressive concern in the middle west. 
Must have good background of education 
and experience and capable of developing 
new methods in processes. MR-3A, MontH- 
ty Review, P.O. Box 168, Jenkintown, Pa. 


Harshaw Again Shipping Chromic 
Acid in Non-Returnable Drums 


The Harshaw Chemical Co. recently an- 
nounced it will resume shipment of Krome 
Flake (Chromic Acid) in one trip, no 
charge non-returnable drums, on which no 
deposit is required, and to discontinue the 
use of returnable drums. 

Drums on which deposit has been made 
must be returned before March 31, 1946 
to obtain refund. 

Deposit drums should be consigned to the 
nearest Harshaw stock point via truck, 
freight collect. 


Enthone, Incorporated Succeeds 
Enthone Company 


Enthone, Inc., 442 Elm St., New Haven, 
Conn. has succeeded Enthone Co., manu- 
facturers of plating equipment and _ sup- 
plies. The company was operating as a 
partnership and the corporation has as- 
sumed all assets, liabilities and good will. 

The officers of Enthone, Inc. are Walter 
R. Meyer, President; J. F. Buckman, Vice 
President and Treasurer; and Clarence C. 
Helmle, Secretary. 

Dr. Meyer has been actively associated 
with Enthone since 1942, and was formerly 
editor of Metal Finishing. Prior to that he 
spent seven years with the General Electric 
Co., Bridgeport, Conn. as Electrochemist 
and Metallurgist. 

Mr. Buckman was associated with the 
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Enthone Co. since its founding and has 
been actively engaged in the finishing in- 
dustry for the past 20 years. 

Mr. Helmle has been with the Enthone 
Co. since 1943 and preceding that spent 
eleven years with the General Electric Co., 
Bridgeport, Conn. as Chemical Engineer. 


Dave Blount Rejoins Magnus 





Dave Blount has rejoined the Magnus 
Chemical Co., Inc., of Garwood, N. J., as 
Assistant Sales Manager. Mr. Blount left 
Magnus in 1937 and has more recently been 
with Red Star Yeast and Products Co. For 
the past five years he has held the post 
of Bakery Sales Manager with the latter 
company. Extensive trade relation activities 
and frequent convention program appear- 


‘ances have made Mr. Blount a familiar 


figure in the baking industry. 
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1946 ASTM Annual Meeting in 
Buffalo, June 24 to 28, 1946 


Several interesting technical symposiums 
are being prepared for the 1946 Annual 
Meeting of the American Society for 
Testing Materials to be held at the Hotel 
Statler in Buffalo during the week of June 
24. Also under way at this time will be 
the Seventh ASTM Exhibit of Testing Ap- 
paratus and Related Equipment and the 
Annual Photographic Exhibit. In addition 
to the some fifteen to twenty technical 
sessions necessary for the program there 
will be a large number of meetings of the 
Society’s technical committees. 

Two of the symposiums which should 
be of much interest will involve Testing 
of Parts and Assemblies; the second, cov- 
ering Fatigue of Materials. The Society 
for Experimental Stress Analysis is join- 
ing with ASTM in sponsoring the sympo- 
sium on Testing of Parts and Assemblies. 

Further topics will include round table 
discussion on Test Methods of Freezing 
and Thawing Concrete to Determine Dur- 
ability, a session dealing with Tools for 
Identification of Water Formed Deposits, 
and a Symposium on pH Measurement. 

The Annual Edgar Marburg Lecture, al- 





ways an outstanding feature of the meeting, 
will be presented this year by Dr. J. J. 
Mattiello, Technical Director of the Hilo 
Varnish Corporation, on the subject “Pro- 
tective Organic Coatings as Engineering 
Materials”. 

A general Committee on Arrangements 
of ASTM members in the Buffalo District 
is planning a number of special features 
for the meeting under the chairmanship 
of B. L. McCarthy, Wickwire Spencer Steel 
Company, with T. L. Mayer, Head Buffalo 
Technical Library, Secretary. 


Brown Will Complete Purchase of 
$500,000 in Equipment in 1946 


Installation of $500,000 in new manu- 
facturing, processing and development 
equipment, started in 1945, will be com- 
pleted this year, according to Henry F. 
Dever, president of Brown Instrument Com- 
pany, Philadelphia industrial-instrument di- 
vision of Minneapolis-Honeywell Regula- 
tor Company. 

During the past year, said Mr. Dever, 
the company acquired and installed $250,- 
000 in new and modern machine tool equip- 
ment, constituting, he added, part of the 








Full Controlling Equipment. 


trolling Equipment. 


plete with Full Controlling Equipment. 





FOR SALE Available for Immediate Shipment 


1—2500/1250 AMPERE, 12/24 VOLT, CHARLES J. BOGUE ELECTRIC CO. Motor Generator 
Set. Separately Excited. Excellent Condition. Full Controlling Equipment. 


1—1500/750 AMPERE, 6/12 VOLT, IMPROVED AMERICAN GIANT Motor Generator Set. 
Complete Cvntrolling Equipment. Excellent Condition. 


10—1440/720. AMPERE, 6/12 VOLT, UDYLITE (MALLORY) RECTIFIERS. Input Rating; 
220/440 volts, 3 phase, 60 cycles. Excellent Condition. 


2—750/375 AMPERE, 6/12 VOLT, HANSON & VAN WINKLE CO. Motor Generator Sets. Ex- 
cellent Condition. Full Controlling Equipment. 


15—125 AMPERE, 7% VOLT, HOBART BROTHERS CO. Motor Generator Sets. Like New. 


ANODIZING MOTOR GENERATOR SETS 


1—1000 AMPERE, 50 VOLT, CHANDEYSSON ELECTRIC CO. SYNCHRONOUS-DRIVEN 
Motor Generator Set, complete with Exciter and Full Controlling Equipment. 


1—500 AMPERE, 60 VOLT, WESTINGHOUSE Motor Generator Set, Complete with Full Ccn- 


2—500 AMPERE, 40 VOLT, MOTOR GENERATOR CORPORATION Motor Generator Sets. 
Excellent Condition. Full Controlling Equipment. 


2—400 AMPERE, 40 VOLT, MOTOR GENERATOR CORPORATION Motor Generator Sets. Com- 


1—500 AMPERE, 24 VOLT, HANSON & VAN WINKLE CO. INTERPOLE TYPE Motor Gen- 
erator Set. Excellent Condition. Full Controlling Equipment. 


M. E. BAKER COMPANY 


143 SIDNEY STREET 
CAMBRIDGE, MASS. 
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recently announced overall expansion plan, 
of the entire Honeywell organization. The 
Philadelphia division will retain addition- 
al branch sites, acquired during war years, 
it was added, and will make other organ- 
izational changes for greater worker com: 
fort and operational efficiency. ‘ 


Tripler at Battelle 


Archibald B. Tripler, Jr., formerly a 
chemist with the Crown Cork and Seal 
Company, Baltimore, Md., has joined the 
staff of Battelle Memorial Institute, Colum- 
bus, O., where he will be engaged in re- 
search in electroplating and electropolish- 
ing. 

Mr. Tripler has a Bachelor of Science 
degree from Wagner College and studied 
additionally at Johns Hopkins University. 
He is a member of the American Chemical 
Society and Phi Lambda Upsilon. 


H-VW-M Adds to Staff 


Further additions to its staff, made earlier 
this year, have been announced by H- 


VW-M. 


Edward M. Close has been appointed 
Assistant Purchasing Agent, working with 
Robert A. Malkmus, head of that depart- 
ment. Mr. Close was graduated from Le- 
high University in 1937 with a degree of 
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Bachelor of Science in Business Adminis- 


‘tration. He was engaged in hardware in- 


dustry until 1941, following which he served 
in the Sales Department of Hanson-Van 
Winkle-Munning Company, Matawan, until 
November, 1942. From that date until Oc- 
tober, 1945, he served as Supervisor of 
Priorities. 











KIRK“ Blum 


FUME EXHAUST 
SYSTEMS 


Are designed to meet your in- 
dividual plant needs. They thor- 
oughly remove fumes and vapors, 
guard workers’ health, increase 
production and reduce. costs. 


Every K & B Fume Exhaust Sys- 
tem is backed by 37 years of 
specialized engineering experience. 


For further details write to 


The KIRK & BLUM 


MANUFACTURING CO. 


2887 SPRING GROVE AVE. 
CINCINNATI 25, OHIO 
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Walter J. Jurman, who was with the com- 
pany for a number of years before the 
war, and’ who left to join the Navy, has 
recently been discharged as Ensign in 
Naval Aviation and has rejoined the com- 
pany. Mr. Jurman attended Rutgers Uni- 
versity, where he specialized in Business 
Administration. From 1935 until 1942 he 
was employed in the Sales and Advertising 
Departments in Matawan. In February 1942 
he enlisted in the U. S. Navy and served 
overseas in anti-submarine work and, later, 
flight school. He has been assigned to the 
Chicago office, where he will be in charge 
of the Order Department. 

Hugh Vincent McGuire was in the em- 
ploy of the company in 1940, engaged in 





cost work in connection with the electrical 
manufacturing department. In the fall of 
1941 he enlisted in‘the U. S. Navy and at 
the time of his discharge in October 1945 
he held the rank of Ensign in Naval Avia- 
tion. He is currently assigned to the Sales 
Engineering Department’at Matawan. 
Robert A. Noland has joined the com- 
pany as a field representative. Mr. Noland 
attended the Lewis Institute of Technol- 
ogy, where he received the degree of 
Bachelor of Science in Mechanical Engi- 
neering and also received specialized train- 
ing in metallurgy and chemistry. Prior to 
going with H-VW-M, he was engaged as 
Assistant Metallurgist at Buick Motor Di- 
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vision, G.M.C., Melrose Park, Ill. He has 
been assigned as field engineer located at 
the Chicago office. 

Myron B. Diggin, Chief Chemist of H- 
VW-M, has been appointed director of 
Project No. 4 of the A.E.S. Research Com- 
mittee. This project will consist of an in- 
vestigation into the effect of polishing non- 
ferrous metals on the protective value of 
electroplated coatings on them. 





THE READER’S CORNER 


(Continued from page 266) 


this is a cause of poor bond strength and 
not poor adhesion. 

Finally, adhesion is the physicochemical 
concern of inter- and intracrystalline forces, 
whereas bond strength is a mechanical 
property. All physical and mechanical tests 
should be interpreted on the basis of which 
property is being measured by the test. 

Reference should be made to the paper 
by Zepffe and Faust, Proceedings of 32nd 
Technical Sessions, pages 93 to 107, for 
discussion on the manner in which hydro- 
gen in the basis metal can cause brittle lay- 
ers to form at the interface and thus cause 
“apparent poor adhesion”. For such cases, 
adhesion would be perfect as plated, but 
the work would age into a state of low 
bond strength. : 

CuHartes L. Faust, 
Associate Editor 
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Here is Egyptian’s new Baking White Enamel 


BAKING amt 
WHITE 
ENAMEL | 


















Spray it on clean bare metal. 
Needs no primer. Bakes 
fast to a hard, glossy finish. 


Put Your White Finish Problems Up to Us 


THE EGYPTIAN manuracturnc COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, N.Y. 
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NICKEL 


COPPER 
BRONZE 
BRASS 


Approximately 3 Weeks Delivery 


Restrictions are off and nickel is avail- 
able. For that reason, we can make 
relatively prompt deliveries of Sey- 
mour Nickel Anodes — ranging be- 
tween two and three weeks. 


The full line is in production: 
99% + Rolled Depolarized 
99% + Cast Oxide Depolarized 
99% + Rolled Carbon 


““Seycast” — designed primarily for Bright 
Nickel, but fine for any hot Watts bath of 4.5 
pH electrometric or lower. 


Bright Nickel — for brilliant deposits from a 
standard hot nickel bath without the usual 
coloring or buffing. 


Also copper, brass, bronze and zine anodes. 
Your jobber can supply you. 


THE SEYMOUR MFG. CO. 
SEYMOUR, CONN.., U. S. A. 


NONFERROUS ALLOYS SINCE 1878 


Nickel 
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New Automatic Filter for 
Electroplaters 


The new Udylite Automatic Filter for 
plating room service incorporates a number 
of advantages not heretofore found in 
equipment of this type. 

For instance, it may be used either for 
continuous or intermittent filtering. It 
serves to filter or transfer plating solutions 
easily and quickly without spilling any of 
the liquid. It requires no replacement parts. 
There is nothing to wear out and it can be 


rT 





cleaned without the use of a single tool. 

The heart of this unit is a specially de- 
signed positive plug type multiport valve 
which has just one operating control le- 
ver. In other words, by manipulating this 
one lever you can prime the pump, feed 
slurry, backwash, build filter cake, clean 
the filter or transfer a solution from one 
tank to another. It is not necessary to 
change suction and discharge lines at any 
time after filtering has begun. 

The filtering medium (activated carbon, 
diatomaceous earth or fibrous material) is 
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mixed with water or plating solution in 
the slurry tank and transferred by the 
pump to the filtering tank. 

The filter structure consists of rigid por- 
ous ceramic elements arranged radially 
with a central channel to carry the fil- 
trate. These filtering elements are perma- 
nent and need not be renewed. The filter 
aid is deposited on the outside of these 
elements to form the filter cake. At any 
time during the filtering operation, filter 
aid can be added without interrupting the 
operation. 

The entire unit is fully enclosed and 
easy to keep clean. It is also easily port- 
able having truck wheels large enough 
and with sufficient tread to roll over duck 
boards easily. 


New Type Flex-Disc Manufac- 
tured by N. Y. Grinding Wheel 
Corporation 


Greater economy, increased production, 
and reduction in operational hazards are 
reported for the Pekay Flex-Disc, an im- 
proved type of abrasive disc for metal- 
finishing for portable sanding units. De- 
parting from the conventional form of a 


Woe 1s0 mee wer be a io Stenger tee 


OJUMBIA 


ie) 4 


| ELECTRO- 
| PLATING| 





single layer of abrasive particles on cloth 
or paper, The New York Grinding Wheel 
Corporation, 623 Bergen St., Brooklyn, 
N. Y. reports it has produced a modern- 
ized disc which combines greater tensile 
strength, a wider range of compound mix- 
tures and abrasives, augmented durability 
and reduction in the number of operations. 

A homogeneous, flexible mass of great 
strength is produced by curing together 
three layers of materials — a bonded 
cutting layer, a cloth layer, and a fibre 
disc. A tough resilient rubber compound 
is used to bond the abrasive particles, 
producing a bonded layer 4%” or more in 
thickness of grit. The second layer is a 
cloth of high tensile strength, the third 
a several-ply tough fibre material. The 
three layers are held together by a tough 
resilient cement. 

While the same hundreds of variables 
found in conventional grinding wheels are 
available in this new disc, an increased 
abrasive range has been made _ possible. 
In addition, the Pekay Flex-Disc is avail- 
able with the leading edge elevated, so 
that a thicker layer of cutting material 
is supplied at the point of maximum wear. 
Discs with grits on both sides for grind- 
ing in slots and grooves can be produced. 


MOTOR GENERATORS 


Columbia Generators embody every feature essential for 


; dependable, 24-hour operation. They are built for electro- 
plating service in sizes of 6 to 20 volts, 500 to 20,000 amperes. 
for anodic treatment of aluminum in sizes of 40, 50, and 60 volts. 
500 to 3,000 amperes. Columbia Generators for other electro- 
lytic processes range from 1/2 to 250 KW, 100 to 40,000 amperes, 
6 to 60 volts. Write for full information. 


COLUMBIA ELECTRIC MFG. CO. 
4519 HAMILTON AVE., N.E. CLEVELAND 14, OHIO 
Chicago Office — 1525 E. 53rd St. 
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SINGLE SIDED 
“PEKAY" FLEX-DISC 





SINGLE SIDED 
WITH CUTTING MATERIAL ON PERIPHERY 





“PEKAY” FLEX-DISC 





DOUBLE SIDED 
“PEKAY” FLEX- DISC 








“PEMLY= TRADE MARK REGISTERED 








Where sanding units are not portable but 
stationary, discs can be produced with a 
plain cloth back for cementing on station- 
ary sanders. The greater area of cutting 
material on the periphery of the Pekay 
Flex-Disc, as compared with the thin edge 
of the ordinary disc, diminishes the danger 
to the operator of cutting himself. 


Increased durability of 10 to 15 times 
over the conventional type is claimed from 
actual tests. On some operations a single 
Pekay Flex-Disc was used continuously 
for two weeks while the single layer type 
required replacement before the end of a 
day. Production is stepped:up by elimin- 
ating the time consumed in stopping the 
machine frequently to replace worn discs. 


Simultaneous roughing and finishing 
operations, in many cases, by a single disc 
of this new type are reported.. For exam- 
ple, it has been found that the double 
operation involving a 36 grit single layer 
disc followed by an 80 grit disc can be 
accomplished by a single bonded-layer 46 
grit Pekay Flex-Disc. A similar improve- 
ment was noted in some forms of butt 
welding of stainless and carbon steel. Pre- 
viously the rough weld was de-burred with 
a resinoid bonded wheel and finished with 
an 80 grit conventional paper disc. The 
combined operation was performed, with 
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a superior finish, by a single ER46-L-93 
Pekay Flex-Disc. 


These improved abrasive discs are man- 
ufactured in any diameter up to and in- 
cluding 18 inches. Manufacture of larger 
diameters is now being contemplated. Any 
desired bore can be furnished. Thé standard 
thickness is 5/32”. Thicker discs can be 
supplied upon request. For highest effi- 
ciency it is recommended that Pekay Flex- 
Discs be run at speeds not exceeding 8500 
surface feet per minute. 


Pekay Flex-Discs are available on an 
approval basis for a limited period. 


New Richardson-Allen Variable 
Rectifier Bulletin 


Richardson-Allen Corporation, 15 W. 
20th St., New York City has just issued a 
bulletin featuring “Rectifiers — Selenium 
or Tubes for D.C. Power Requirements.” 
The information pertains especially to single 
unit, double unit, and custom-built recti- 
fiers for electro-chemical applications. 
Write Rectifier Engineering Division of 
Richardson-Allen Corp. for Bulletin MR. 


FOR 


POST WAR 
PLATING 


Zialite 


Reg. U. S. Pat. Off. 
Nickel Plating Solution 


The one bath especially designed 
for plating WHITE METAL 
ALLOYS including ZINC, LEAD 
and ALUMINUM. 





FOR 


HARD CHROMIUM 
USE 


Zialite 
ADDITION AGENTS 


Send a sample of your present bath 
to see if it is suitable for conversion 
to this improved formula. 
ZIALITE CORPORATION 
143 Exchange Street 
Worcester 8, Mass. 
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New Abrasive and Fume Resistant 
Ducts 


Out of wartime research on gas masks 
for horses has come a new type of flexible, 
corrugated duct, made of fabric, rubber 
and plastics, which is expected to be wide- 
ly used in the future for conveying air, 
dust, fumes and abrasive substances on 
mechanical equipment and in industrial 
plants. 


Watson G. Harding, development engi- 
neer of United States Rubber Company, 
perfected the duct early in the war in 
response to the Army’s request for a light, 
highly flexible tube, to carry oxygen to 
the nostrils of horses which might be 
caught in enemy gas attacks. 

Later he adapted the manufacturing proc- 
ess to ducts for heating, ventilating and 
defrosting American warplanes. By the 
end of the war he had engineered more 
than 500 different sizes and types of air 
conveyors for Army and Navy airplanes. 

The ducts — called Multi-Flex — are 
light and durable and easy to install. 
They can be twisted and turned around ob- 
structions, saving installation time former- 
ly required to cut and shape metal. They 
are easily repaired, and if accidentally 


crushed they resume normal shape as soon 
as pressure is released. They will with- 
stand temperatures up to 350 degrees F 
and down to 70 degrees below zero. They 
are made out of glass and asbestos fa- 
brics impregnated with synthetic rubber 
and plastics. No wire reinforcements are 
employed. Flexibility is obtained by means 
of corrugations. 

Ducts have been designed for heating and 
ventilating automobiles, airplanes, railway 
cars and other vehicles and for carrying 
flour, sugar, chemicals and similar sub- 
stances in manufacturing plants. Many 
similar products other than air ducts have 
been made by the same processes, includ- 
ing dust excluder boots for protecting pis- 
tons, worm gears and other machine parts 
against dust, sand, grit and similar abra- 
sives, and bellows for such devices as re- 
suscitators and enlarging cameras. 


Optimus Detergents Announce 
New Floor Cleaner 


Optimus Floor Cleaner No. 1F10 has 
been announced by Optimus Detergents 
Company, 130 Church Street, Matawan, 
N. J. This product is a heavy duty floor 
cleaning compound, especially compounded 
for use on cement, Terazzo or tile floors. 








PEERLESS 


1645 CARROLL AVENUE 





DU PONT’S DISTRIBUTOR 
ELECTROCHEMICALS DIVISION 
Bright Nickel, High-Speed Copper, Zinc and 


Cadmium Plating Processes 


GEO. A. STUTZ MFG. CO. 
Plating and Polishing Equipment and Supplies 


PRODUCTS 


CHICAGO 12, ILL. 
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Although very effective in removing oil, 
grease and other dirts from the surface, 
this material does not harm the finish in 
any way. In fact, regular washings with 
Optimus Floor Cleaner helps keep floors 
in good condition, makes them less por- 
ous, keeps them from dusting, keeps them 
whiter and cleaner. 

Optimus Floor Cleaner is a base from 
which a liquid floor cleaner can be made, 
or it can be applied to the surface directly, 
and then rinsed off. 

Used in lower concentrations, it is very 
effective in industrial floor scrubbing ma- 
chines. Available in 150 lb. and 500 lb. con- 


tainers. 


Bristol Publishes New Bulletin 
Describing pH Equipment 


The Bristol Company, Waterbury 91, 
Conn., has announced a new bulletin, No. 
pH1302, describing its line of pH Control 
Instruments. 

Bristol Continuous pH Controllers and 
Recorders are described in detail includ- 
ing electrode assemblies and accessories. 


The bulletin includes engineering and tech- 
nical information relative to pH theory and 
measurement. A variety of actual installa- 
tions are described; with chart records, 
photographs, and flow diagrams included. 

Copies of the bulletin may be obtained 
from The Bristol Company. 


New Pen-Kote Bulletin 


Complete information on the new Pen- 
Kote 500 chemical-resistant maintenance 
paint is given in an illustrated bulletin 
announced by Peninsular Chemical Prod- 
ucts Co., Van Dyke, Detroit, Mich. 

Illustrations of typical jobs show how 
this quick-drying, odorless protective coat- 
ing is readily applied to heated, wet, and 
porous surfaces of all kinds. Unretouched 
photographs of test strips demonstrate the 
protection provided by a single coat of 
Pen-Kote 500 against hot acids, alkalis and 
water; and other distinctive features are 
explained in detail. 

This new bulletin is available on request 
from Peninsular Chemical Products Co., 
6795 East Nine Mile Rd., Van Dyke, Mich. 








Quality Controlled 


BURNISHING MATERIALS 


There’s more than seen on the surface — Abbott Burnishing 


Materials . 


Want a 
sample kit 
of materials? 


use Abbott Materials! 
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. . Balls, Pins, Slugs, Cones . 
proper heat treatment to provide the all important “backbone” 
necessary for an efficient job of Burnishing . 
Materials are quality controlled! Lower your finishing costs — 


THE ABBOTT BALL COMPANY 


. . are given the 


Abbott 









1046 NEW BRITAIN AVE 
HARTFORD 10, CONN 
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Data for Electrocleaning Buffed 
Copper 


MacDermid Incorporated, Waterbury 88, 
Conn., have recently published a data sheet 
on a new product for the electrocleaning 
of buffed copper articles prior to any fin- 
ished operation. This data sheet gives typ- 
ical cleaning cycles for the proper clean- 
ing of any copper coated article. 


Steam Detergent Cleaning 


Of increasing interest to plant superin- 
tendents and others responsible for: machin- 
ery and equipment maintenance cleaning 
are the savings in time, money and effort 
being effected by steam detergent cleaning 
methods. A booklet on this subject has 
been published by Oakite Products, Inc. 
and is available free upon request. 

Described in this booklet are many ap- 
plications of steam detergent cleaning for 
(1) cleaning machinery equipment and 
parts for subsequent repair and overhaul, 
(2) preparing equipment surfaces for re- 
painting or refinishing, (3) cleaning equip- 
ment too large for tank immersion, or 


where suitable tanks are not available, 
(4) paint stripping. Emphasis is placed on 
steam detergent cleaning as a simple, fast 
method for safely removing grease, oil, 
dirt, sand and other deposits from all 
types of equipment through the combina- 
tion of mechanical force, controlled heat 
and effective detergent action of recom- 
mended materials. Savings of nearly 50 per 
cent of former costs and over 75 per cent 
of time and effort are reported on some 


cleaning operations using this modern 
method. 
Write to Oakite Products, Inc., 40 


Thames Street, New York 6, N. Y., for a 
free copy of their booklet on “Steam De- 
tergent Cleaning”. 


New Die-Casting Machine 


Complete elimination of cold metal from 
the shot furnace, improved hydraulic per- 
formance, automatic timing and improved 
adjustable bearings for the movable platen 
are featured in announcement of a new 
die-casting machine by The Cleveland Au- 
tomatic Machine Company, just released. 











WOW! hats soced/ 


In only a few seconds—clean and 
dry. That’s the secret of the suc- 
cess and universal acclaim of 
Blakeslee Solvent Vapor De- 
greasers. A patented and entirely 
different cleaning process for metal 
parts and alloys giving 100% 
grease-free surfaces. Even pores, 
cracks, seams and massed parts 
come through thoroughly clean 
and grease-free. Write for facts. 





BLAKESLEE 





STANDARD | 











S. BLAKESLEE & CO., CHICAGO 50, 
. ¥. TO 


G. 
NEW YORK 


334 


SoWvent Vapor DEGRERSERS 
Metal 


Dyild WRSHERS 


AND 


SPECIALS 













THe MontHuiy Revitw 








The 
400, 
avail 
magn 
Im 
featu 
on th 
autor 
whicl 
shot 
the 
causi 
al in 
and 
are I 
Al 
not 
abili 
the ; 
gle | 
close 
as W 
imp! 
stree 
mov: 
part 
Cl 
deta 


ques 


Co., 











LW 










The new machine, designated as Model 
400, Universal High-Pressure Hydraulic, is 
available for zinc, tin, lead casting or for 
magnesium, aluminum, bronze or brass. 

Important among the many improved 
features is a double compartment furnace, 
on the zinc, tin-lead machine, with separate 
automatic burners for each compartment 
which does away with cold metal in the 
shot compartment. New metal is placed in 
the second compartment, automatically 
causing the overflow of readied molten met- 
al into the shot section. Even temperature 
and uniform condition of the shot metal 
are maintained by this method. 

Although the basic Cleveland design has 
not changed, including the interchange- 
ability of hot metal ends, appearance of 
the machine is entirely different. All tog- 
gle and pump mechanism is entirely en- 
closed in steel guards. Ease of maintenance, 
as well as modern appearance, have been 
improved over previous models by the 
streamlined guards, all of which are re- 
movable to permit ready access to working 
parts. 

Cleveland Die-casting Bulletin 400 giving 
details of the machine will be sent on re- 
quest to the Cleveland Automatic Machine 


Co., Cleveland, Ohio. 





New Illustrated Book Covers Field 
Of Metal Cleaning and Finishing 


An attractive 48-page book containing 
over 80 photographic illustrations and de- 
tailed information on the design and ap- 
plication of Howard metal cleaning and 
finishing machinery has been prepared by 
the Howard Engineering & Manufactur- 
ing Co., 2294 Buck Street, Cincinnati 14, 
Ohio. 

All features of Howard Machines are 
fully, clearly described — including their 
engineering design and_ construction, 
adaptability to every phase of metal clean- 
ing and finishing, ease of control, and au- 
tomatic operating devices. Numerous im- 
provements pioneered by Howard and 
available only in Howard machines are also 
illustrated. 

Among the types of machines illustrated 
and described are: Cabinet Type and Con- 
veyor Type Metal Cleaners and Finishers, 
Monorail Washers; Rotary Washers; Small 
Parts Washers; Tumbling, Deburring and 
Burnishing Machines; Hot Air Dryers and 
Ventilators, and Solvent Cleaners. 

There is a separate section on machines 
of special design, custom-built by manu- 
facturer to meet unusual requirements. An 
















Use it with any. kind of wheel 
—soft, medium or hard—and the 
results will speak more eloquently 
than anything we could say. 

Tell us about your toughest job, and we'll be glad 
to send the “4-A” product that will solve your prob- 
lem No obligation, of course 

Instead of glue, use ‘4-A" Cement and 
Thinner, a uniform substitute for pol- 
ishing Wheels, Belts, Buffs, Rolls, etc 


Samples of Compound or Cement sent 
on request 


HARRISON & COMPANY HAVERHILL. MASS. 


If It’s Stainless Steel 
Polishing It's a 4-A" Job 


It's been proved every day in every kind of 
metal working plant: “4-A” Polishing Com- 
pounds are faster, more efficient and more 
economical for cutting down, polishing and 
mirror finishing all kinds of steel, including 
stainless and radium. 
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important feature of the book, too, is pro- 
fusely illustrated details of construction, 
information which engineers will particu- 
larly appreciate. There is also an exhaus- 
tive treatment of the various processes in- 
volved in metal cleaning and finishing. 
‘This catalog is available without charge if 
requested on your business letterhead. 


Bristol Publishes New Post-War 
General Catalog 


A new post-war general catalog entitled, 
‘Specification Index for Bristol Instruments, 
has just been published by The Bristol 
‘Company, Waterbury 91, Conn. The catalog, 
No. W1800, contains 24 pages of informa- 
tion on the Bristol line of automatic con- 
trolling, recording, and indicating instru- 
ments and gives hints on how they can 
be used effectively to save time, and money 
and promote efficient operation. Specifi- 
cation data is given on each instrument 
listed. The booklet is liberally illustrated 
with line drawings, which show basic meth- 
ods of applying various types of industrial 
instruments. 





Emeloid Company Issues New 
Catalog 


The Emeloid Co., 286 Laurel Ave., Ar- 
lington, N. J. has just issued a new 24 
page catolog, “Plastic Advertising Spe- 
cialties of Distinction”. This booklet should 
prove of interest to any firm desirous of 
keeping its name constantly where it will 
be seen and remembered. A wide variety 
of attractive and inexpensive advertising 
specialties which fit the needs of practically 
any type of business are illustrated in 
actual size. 

The Emeloid Company states that these 
plastic advertising specialties are each de- 
signed for a definite, practical purpose and 
will do an effective job of building good 
will and stimulating sales, used either by 
themselves or as an adjunct to other forms 
of advertising. 


One of the most completely equipped 
plastics plants in America, Emeloid also 
offers its facilities in producing advertising 
specialties custom-made to individual re- 
quirements. 








PRECIOUS METAL SALTS 


Merck Precious Metal Salts “are manufactured by 
precision methods. The finished products must meet 
extremely high standards for purity and uniformity. 








Every, plater knows that purity and uniformity are 
two qualities which supplement the operator’s skill 
in producing a satisfactory plating job. 


Prices will be mailed on request. 


MERCK & CO., Inc. Manufacturing Chemists RAHWAY, N. J. 


New York, N. Y. + Philadelphia, Pa. - St. Louis, Mo. - Elkton, Va. 
Chicago, IIl. . Los Angeles, Cal. 


In Canada: Merck & Co., Ltd., Montreal - 


Valleyfield 


Toronto 














336 


THE MontTHiy REVIEW 





H. 


be 
in 
int 











Ar- 
24- 
pe- 
ald 


vill 
ety 
ing 


in 


ese 
de- 
and 


VIEW 





Hermetically Sealed Rectifier In- 
vulnerable to Extreme 
Temperatures 


A newly developed selenium rectifier can 
be submerged in boiling water or packed 
in ice and still turn alternating current 
into direct current at an efficiency equal 
to that obtained under normal operating 
conditions, a performance never before 
achieved with a plate type rectifier. 

The new rectifier, a product of seven 
years of secret research and development 
by engineers of the Westinghouse Electric 
Corporation, consists of a heavily tin plated, 
hermetically sealed container inside which 
is placed selenium suspended in oil. It 
was designed to keep pace with the exigen- 
cies of war. It has unequaled invulnerabil- 
ity to high and low temperatures, a quality 
which insures top performance in any 
climate from the North Pole to the Equa- 
tor. 

Many unfortunate experiences on battle- 
fronts occurred when the ordinary con- 
verting device failed to operate while ex- 
posed to heat which mounted as high as 
150°F, or to cold far below zero. Motors, 
relays, signal lamps, controls, and most 


important of all, radio and radar quit 
working. Frequently the rectifiers were 
ruined and had to be replaced. 

An example of a common hazard to rec- 
tifier performance is that of a bomber which 
may stand for hours under the burning 
tropical sun, then takes off and a half 
hour later is flying through the sub-zero 
temperatures of the stratosphere. The usual 
rectifier decreases markedly in efficiency 
as either heat or cold intensifies beyond 
a certain range; and breaks down com- 


pletely when the surrounding temperature | 


gets to about 150°F or to 40° below zero 
F. The plane is then left without com- 
munications and other accessories which 
depend upon direct current from converters. 
This new selenium rectifier will keep right 
on working under the most extreme con- 
ditions of temperature. 

Industrial electrical control devices; 
transformers, resistors, vacuum tubes, rec- 
tifiers and other heat-dissipating apparatus, 
are usually mounted inside a metal cabi- 
net resulting in extremely high tempera- 
tures that mitigate against good efficiencies 
and long life for ordinary rectifiers. This 
new selenium rectifier will operate with 
only a slight drop in current output at a 








Plating 

Anodizing 
Oxidizing 

Rinsing 

Cleaning 

Acid Solutions 
Alkaline Solutions 


202-208 Emmett St., 
New York 





TANKS 


for Many Purposes 


e Tanks Equipped for Heating 
© Tanks of practically any style for Metal Finishing 


MUNNING & MUNNING, Inc. 


Designers and Mfrs. of PLATING EQUIPMENT & SUPPLIES 


Philadelphia 





Wood Tanks 

Steel Tanks 

Ceramic Tanks 

Unlined Tanks 

Tanks Lined with Asphalt 
Tanks Lined with Lead 

@ Tanks Lined with Rubber 


Newark 5, N. J. 
Woonsocket, R. I. 
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Selenium Rectifier Impervious to Heat, 
Cold. Dampness—Steam can be seen ris- 
ing from the water boiling in the beaker 
at the left. In the other, pieces of ice can 
be seen floating. Yet the two hermetical- 
ly sealed selenium rectifiers immersed in 
these beakers are turning alternating cur- 
rent into direct current at an efficiency 
equal to that under normal conditions. 


total temperature higher than the boiling 
point of water and will last much in excess 
of 1,000 hours. 

Extremes in temperature are not the 
only enemies of the rectifier. By actual 
test salt spray does not interfere with 
the performance of the new selenium recti- 
fier but it will destroy an unprotected rec- 
tifier on the deck of a ship in a few hours. 
In tropical areas, insects, fungi and humid- 
ity quickly ruin the ordinary open-type 
rectifier but the hermetically sealed selen- 
ium unit is impervious to. their attack. 


New Decarbonizing Cleaner 


Magnus 755 metal parts cleaner, made 
by Magnus Chemical Co., Inc., Garwood, 
N. J., is now available to civilian users. 
Developed to meet the Army Air Force’s 
need for a fast, effective compound to 
clean combat aircraft engine parts during 
reconditioning, the new product quickly 
proved outstanding in removing the most 
tenacious gums, sludge and engine varnish 
while reducing parts cleaning time from 
four hours to one hour, thereby saving three 
hours per engine. 
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problems ? 
trouble ? 


in your BUFFING 
and POLISHING? 


Divine Brothers, Utica, N.Y., have 
been investigating problems, 
offering advice, recommending 
practical solutions, proper treat- 
ments and equipment for all 
kinds of finishing since 1892. 


SPEED YOUR PRODUCTION 


by consulting a specialist 


Divine Brothers G@mpany 


UTICA, N.Y., U.S.A. 
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To make an ordinary 


Oxidizing Solution for Copper 
Plated Work — 


add one ounce 


IiekKeons 


Ligugd Sulpshet* 


to each gallon water. 


SULPHUR PRODUCTS CO. 


Greensburg, Pa. 


(See you at AES Convention—Pittsburgh 
Mid-June) 
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For ordinary work, Magnus 755, used at 
room temperature is reported to provide 
rapid “degreasing” action. Cleaning can be 
considerably speeded by heating the solu- 
tion to 150°F (in no case over 160°F). 

Despite its powerful cleaning ability, 
Magnus 755 is safe for use on any kind 
of metal and will not attack aluminum al- 








loys, babbit bearing metal, solder or any 
other soft metals. While not injurious to 
leather or fiber gaskets, rubber parts must 
be removed before its use. 

Magnus 755 is also an excellent stripper 
for paint, varnish and enamel. 

A Magnus 755 solution possesses the 
economy of long life because most of the 
dirt and grease deposits are actually re- 
moved after soaking for penetration by a 
pressure spray rinse with water or a rinse 
in safety solvent when use of water on the 
part is not desired. Sludging of the solu- 
tion thus is slow. When finally necessary, 
755 can be reclaimed by decantation. Oper- 
ators should wear rubber gloves when work- 
ing with 755 as the solution reacts quickly 
with the natural oils of the skin, leaving 
it in a dry, chapped condition. 

To make it economically available for 
small plants, Magnus 755 is optionally ob- 
tainable in a handy dip-tank container. 
The unit consists of four gallons of Mag- 
nus 755 in a five-gallon container to allow 
addition of one gallon of water as a seal 
for reducing evaporation and dragout loss- 
es. A sturdy, welded, parts dipping basket 
is provided (see cut). 

For further information, write to Mag- 
nus Chemical Co., Inc., Dept. MRA, Gar- 
wood, N. J. 











CHROMIUM 
NICKEL 
COPPER 


Simple test sets for aid in con- 
trolling plating and other solu- 
tions. 


Write for literature. 


KOUCOUR CUO. 


4725 S. CHRISTIANA AVE. 
CHICAGO 32, ILL. 


Specify Kocour Sets from your supplier. 
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RELIANCE 


VARIABLE SPEED 


LATHES 





Reliance Variable Speed Lathes Cut Costs 
There is a RELIANCE LATHE for every need. 


Let us quote on your requirements. 


Chas. F. L’Hommedieu & Sons Co. 


MANUFACTURERS 
Plating and Polishing Machinery 
Complete Plating Plants Installed 

Gen. Office and Factory: 





4521 Ogden Ave. Chicago, Ill. 
Representatives 
O. M. Shoe, Philadelphia, Pa. Branches 
Wm. R. Shields, Detroit, Mich. LOS ANGELES and 
C. B. Little, Newark, N. J. CLEVELAND 
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BRANCH DIRECTORY 


A. E. S. OFFICERS 











President - - - - = «© « -« 


- = - = »- W. L. PINNER 


Houdaille-Hershey Corp., Detroit 11, Mich. 


First Vice-President - - - - 


- - += - + F. K. SAVAGE 


The Kuehne Mfg Co., Mattoon, Ill. 


Second Vice-President - - - 


- - + - «= R. J. O'CONNOR 


55 Anson Street, Stratford, Conn. , 


Third Vice-President - - - 


- + = - + K. M. HUSTON 


3208 Tyndale Avenue, Baltimore, Md. 


Past President - - - - - 


M. R. CALDWELL 


Doehler-Jarvis Corp., 1501 Paris Ave., S.E., Grand Rapids 2, Mich. 


Executive Secretary - - - - 


- - + - - A. K. GRAHAM 


P.O. Box 168, Jenkintown, Pa. 


ADELAIDE, AUSTRALIA. Act. Sec., 
G. N. Dixon, G.P.O. Box 428D, Ade- 
laide, Australia. 


BALTIMORE-WASHINGTON meets 
first Tuesday of each month, in 
Oct., Dec., Feb., & April at the En- 
gineers’ Club, Baltimore, Md., and in 
Nov., Jan., March & May at Kenesaw 
Apts., Washington, D. C. Secretary- 
Treasurer, Albert G. Taylor, 1209 E. 
25th St., Baltimore 14, Md. 


BOSTON meets first Thursday each 
month at Hotel Statler, Boston, Mass. 
Secretary, A. W. Garrett, 35 Rosemont 
St., Dorchester, Mass. 

BRIDGEPORT meets first and third 
Friday of each month at Barnum 
Hotel. Secretary-Treasurer, Joseph G. 
Sterling, 134 Colony St., Bridgeport 8, 
Conn. 

BUFFALO meets second Friday of 
each month at Hotel Statler, Buffalo, 
N. Y. Secretary, J. A. Kushner, 316 
Winslow Ave., Buffalo, N. Y. 
CHICAGO meets second Friday of 
each month at 8 p.m., Hamilton Hotel, 
18 S. Dearborn St. Secretary, M. H. 
Longfield, 1528 South 61 St., Cicero 50, 
Ill. 

CINCINNATI meets on fourth Thurs- 
day of each month at 8 p.m., at the 
Engineering Society Headquarters, Mc 
Millan St. and Woodburn Avenue, 
Cincinnati, Ohio. Secretary-Treasurer, 
Elliott W. Horning, 2425 Kenilworth 
Ave., Norwood 12, Ohio. 

CLEVELAND meets first Saturday of 
each month at Cleveland Hotel. Secre- 
tary-Treasurer, Harvey P. Heil, 12901 
Elmwood Ave., Cleveland 11, Ohio. 
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COLUMBUS meets last Friday of each 
month at the Battelle Memorial Insti- 
tute Auditorium, 505 King Avenue, 
Columbus 1, Ohio at 8:00 p.m. Secre- 
tary, David S. Stoker, 1338 Meadow 
Road, Columbus 8, Ohio. 
DAYTON meets second Friday of each 
month at the Engineers Club, Dayton, 
Ohio. Secretary-Treasurer, Ralph L. 
Clinefelter, West Milton, Ohio. 
DETROIT meets the first Friday of 
each month at the Hotel Statler. Sec- 
retary-Treasurer, F. L. Clifton, 16536 
Inverness, Detroit 21, Mich. 
GRAND RAPIDS meets second Friday 
of each month, 7:30 p.m., at the Rowe 
Hotel. Secretary, R. Perkins, 916 Fair- 
mount St., S.E., Grand Rapids 6, Mich. 
HARTFORD meets third Monday of 
each month at Hotel Garde, Hartford, 
Conn. Secretary, F. W. Smith, 46 Cot- 
tage St., Meriden, Conn. 
INDIANAPOLIS meets first Wednes- 
day of each month at Hotel Riley. Sec- 
retary-Treasurer, Quenton Shockley, 
4952 W. 12th St., Indianapolis, Ind. 
JACKSON-LANSING meets’ second 
Tuesday of each month alternating be- 
tween Home Dairy at Lansing and 
Hotel Hayes at Jackson. Secretary- 
Treasurer, William H. Bennett, 253 
Maplewood Drive, East Lansing, Mich. 
LANCASTER meets second Friday of 
each month at 8 p.m., at Thaddeus 
Stevens Industrial School, Lancaster,. 
Pa. Secretary-Treasurer, W. H. Ford- 
ney, 603 Marietta Ave., Lancaster, Pa. 
LOS ANGELES meets second Mon- 
day of each month, 6:30 p.m. at Hotel 
Cabrillo, 1lth & Broadway. Secretary- 
(Continued on next page) 


341 





BRANCH DIRECTORY 


(Continued from preceding page) 











Treasurer, Frank Bunker, 
St., Los Angeles, Calif. 


MELBOURNE, AUSTRALIA. Secre- 
tary, L. A. Francis, G. P. O., Box 4502. 
MILWAUKEE meets first Friday of 
each month at the Red Arrow Club, 
774 N. Broadway. Secretary-Treasurer, 
James Durnford, 2370 N. 32nd St., Mil- 
waukee 10, Wis. 


MONTREAL meets first Monday of 
each month at Mount Royal Hotel, 
Montreal, Quebec, Canada. Secretary- 
Treasurer, William L. Glover, 754 Sec- 
ond Ave., Verdun 16, Quebec, Canada. 


NEWARK meets first and third Fri- 
day of each month at Hotel Robert 
Treat, Newark, N. J., at 8 p.m. Secre- 


2030 Bay 


tary-Treasurer, George Wagner, 1130 


So. Long Ave., Hillside, N. J. 


NEW HAVEN meets first Tuesday 
of each month at Sterling Chemistry 
Laboratory, Yale University. Secre- 
tary-Treasurer, B. J. Gaffney, 40 Fil- 
bert St., Spring Glen, Hamden 14, 
Conn. 


NEW YORK meets second and fourth 
Fridays of each month, in the Hotel 
Pennsylvania, 7th Ave. and 33rd St., 
New York City, N. Y. Secretary-Treas- 
urer, Franklyn MacStoker, 25 Prince- 
ton St., Garden City, L. I., N. Y. 


PHILADELPHIA meets fourth Friday 
of each month, in the Harrison Lab- 
oratory Building, University of Penn- 
sylvania, 34th and Spruce Sts. Secre- 
tary, Paul Mentzer, Sr., 7242 Bingham 
St., Philadelphia 11, Pa. 
PITTSBURGH meets third Thursday 
of each month at 6:30 p.m. at the 
Roosevelt Hotel, Pittsburgh, Pa. Sec- 
retary-Treasurer, Frank Keller, 1102 
Hiland Ave., Coraopolis, Pa. 


PROVIDENCE-ATTLEBORO meets 
the third Monday of each.month at 
the Providence-Baltimore Hotel. Sec- 
retary-Treasurer, Chas. C. Chace, 11 
Friendly Road, Cranston 10, Rhode 
Island. 

ROCKFORD meets second Monday of 
each month at the Faust Hotel, Rock- 
ford. E. J. Budden, 122 Twelfth St., 
Rockford, Ill. 
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ROCHESTER meets third Friday of 
each month at the Hotel Seneca, 
Rochester, N. Y. Secretary-Treasurer, 
Donald C. Blum, 672 Mt. Read Blvd., 
Rochester, N. Y. 


SAN FRANCISCO meets the last 
Thursday of each month, usually at 
Angelo’s, 4307 San Pablo Avenue, Oak- 
land, Calif. Secretary-Treasurer, J. R. 
Pattenger, 170 Division St., San Fran- 
cisco 3, Calif. 


SPRINGFIELD meets the fourth Mon- 
day of each month at the Hotel 
Charles. Secretary-Treasurer, Paul Ly- 
man, Westinghouse Electric & Mfg. 
Co., 653 Page Blvd., Springfield, Mass. 


ST. JOSEPH VALLEY. Secretary, 
George Bock, Jr., 177-179 E. Marion 
St., Elkhart, Indiana. 


ST. LOUIS meets first Friday of each 
month at Central Y. M. C. A., 16th 
and Locust Sts. Secretary-Treasurer, 
C. T. McGinley, 8319 Garfield, St. Louis 
County 14, Mo. 

SYDNEY, AUSTRALIA.  Secretary- 
Treasurer, Lawrence Smith, Box 2064, 
G.P.O., Sydney, Australia. 


SYRACUSE meets second Friday of 
each month at Bowne Hall, Syracuse 
University, Syracuse, N. Y. Secretary, 
Neil Maffei, 206 Union Ave., Syracuse 
3; W.. Y. 

TOLEDO meets first Thursday of each 
month at the office of the Vic Miner 
Co., 329 20th Street, Toledo, Ohio. Sec- 
retary, Gaston Bergeman, 703 Pine St., 
Fremont, Ohio. 

TORONTO meets second Friday of 
each month at Royal York Hotel. Sec- 
retary, E. P. Blandy, 369 Prince Ed- 
ward Drive, Toronto 9, Ont., Canada. 


TWIN CITY meets first Monday of 
each month, October through June, at 
the Covered Wagon Cafe, Lodge Room, 
114 South 4th St., Minneapolis. Secre- 
tary-Treasurer, Robert L. Buckley, 4300 
Linden Hills Blvd., Minneapolis 10, 
Minn. 


WATERBURY meets second Friday of 
the month at Elton Hotel. Secretary- 
Treasurer, Spencer L. Henn, Apothe- 
caries Hall Co., Waterbury 88, Conn. 
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FOR THE ELECTROPLATER 


CENTURY 
OF 


CHROMIUM 
CHEMICAL 
PROGRESS 





e BICHROMATE OF POTASH 
e BICHROMATE OF SODA 


MUTUAL CHEMICAL COMPANY 
OF AMERICA 





270 MIADISON AVENUE NEW YORK 16,N_Y. 
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Udylite Rectoplaters in the two stand- 
ard sizes assure you worthwhile econ- 
omies in Initial Price, Installation Cost, 
Operation, Floor Space, Bus Bar Cost 
and Maintenance. Such economies are 
demonstrated every day. 


Rectoplaters in the combinations now 
available broaden their usefulness to 
cover applications, including high 
amperage installations, formerly con- 
sidered impracticable and with econ- 
omies heretofore considered impossible. 


When a high amperage combination is no longer needed its Rectoplater 
units may be used individually or in another combination to meet the 
needs of the next job. You make the change easily and quickly. 


Ask Udylite for Rectoplater recommendations for your plating room. 


CORPORATION 


1651 EAST GRAND BOULEVARD 
F DETROIT nL, MICHIGAN 
PRESENTATIVES IN ALL PRINCIPAL. CITLES 
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MAC DERMID INCORPORATED is the exclusive New England 
distributor for many of the most outstanding examples of metal 
cleaning, finishing, and plating equipment . . . sales and ser- 
vice headquarters in New England for supplies. Write today 
for a complete list of supplies and equipment that is now avail- 
able for immmediate and future deliveries. Consult our New 
England technical service engineer for his recommendation as 
to the equipment best suited to your particular need. 


MAC DERMID INCORPORATED 
Complete Suppliers to the Metal Finishing Industry 





DYCLENE E 


REVERSE CURRENT CLEANER 
FOR DIE CASTINGS 
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Ww 
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Write for this file size technical 
Data Sheet on DYCLENE E, the new highly 
effective compound for cleaning die cast 
metals. 


Special Data Sheets are now available on 
individually formulated compounds for 
every cleaning problem. Be sure and write 
stating your product, cleaning room equip- 
ment, and material being used. 


ee a 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


NEW YORK DETROIT CHICAGO CLEVELAND ST. LOUIS TORONTO—CAN. 
Udylite Corp. Udylite Corp. Udylite Corp. Udylite Corp. LaSalco, Clark Industrial 
it. 1. City) Wagner Bros. Geo. A. Stutz Mfg. Co. McGean Chom. Co. Incorporated Supplies Co. 











A Modern and Better 
GALVANIZIN 
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A LETTER 


BRINGS A MAN 


to tell you about it! 


IT has been proved that No. 20 
Galvanizing Flux offers results 
which hot galvanizers have been 
looking for. Briefly this: more 
ductile, more adherent coatings 
—at lower operating costs. 

A letter from you will bring 
full details, or an H-VW-M en- 
gineer to explain all the features 
and advantages of No. 20 in 
person. 


And here’s additional good 
news: When you have the facts 
and have decided to try No. 20— 
as we think you will—you can 
get prompt shipment right from 
stock. 

No. 20 Galvanizing Flux is 
modern, it’s better, it’s available 
in a hurry. Get the whole story. 
Write H-VW-M today. 


rHANSON-VAN WINKLE-MUNNING CO. 


MATAWAN, NEW JERSEY 


Monvutacturers of o complete line of electroplating and polishing equipment and supplies 
Plants: Matawan, New Jersey » Anderson, Indiana 
Sales Offices: Anderson - Chicago - Cleveland « Dayton - Detroit « Elkhart 


Matawan - Milwaukee - New Haven - New York’: Philadelphia 
Pittsburgh - Rochester - Springfield (Mass.) - Syracuse 








